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Lfver. 

The  phy8iology  and  general  medical  affections  of  the  liver  have  already 
beeu  ooDsidered  in  the  last  volume.  This  aection  inainly  treats  of  so- 
called  "  tropical "  and  parasitic  affections  of  the  liver,  viz. : — 
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Dejinition  and  Sj/tfJMi/mB                .  1 

Anatomical  Consideraiion«    .  2 

Varietieg  and  Cautation                  .  2 

I*a  ffutl(>tfy  ti  ml  Patholof/ical  Ohanffett  4 


Sign$  and  Symptonis    . 
Diagnoeit  and  Proffnosin 
Treatment  . 


Synonyms. — Capsulitis :  adheaive  or  plastic  hepatic  intlammation. 

JJeJinition. — Perihepatitis  signifies  inflamination  of  the  peritoneuiu 
covering  the  liver. 

IHsciission  of  terms  emploi/ed. — Although  the  term  capsulitis  is  frequently 
(;iiiployed  to  denote  intlammation  of  the  peritoneum  covering  of  the  liver, 
thi8  use  of  the  word  is  apt  to,  and  does,  cuuse  uoufusion.  The  peritoneum 
is  fr(j(iuently  conaidered  as  the  capsule  of  tlie  liver,  but  there  ia  a  oapsulo  of 
8uli]ieritoneaI  (tibmus)  tissue,  enveloping  the  liver  independently  of  the 
peritoneum,  best  seen  at  the  several  piunts  wliere  tlie  peritoneum  is  wanting, 
hut  also  priisent  bencath  the  peritoneum  itsulf. 

The  Hurfitce  capsule  muat  not  in  turn  be  coufuscd  with  Gh.sson'8  capsule, 
whiuli  is  the  fibroiis  investment  surrounding  the  vessels  at  the  gate  of  the 
liver  and  jtenetrating  with  thum  intu  the  liver  substance,  wliere  it  becomes 
uontinuous  with  the  cnnnective  tinsue  of  tlie  liver  itsulf.  It  is  well  to 
ditterontiate  between  tlie  so-called  capsuhtis  and  jMir  i  hepatitis.  The  fonuer 
is  a  8ec()ndary  affectinn  resulting  froni  congestive  and  chmnic  inHammatory 
ehariges  commeucing  witliin  the  liver,  or  it  nuiy  bi*  st;condary  to,  or  occur 
coiucidi!ntly  with,  priniary  iJoriheiMitic  inflammatiou ;  thb  latter  (i>eri- 
hejMititis)  may  be  a  primary  ailmunt,  but  may  also  result  from  changes 
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comroencing  in  the  parietal  or  viscHml  jieriUmeum  arauml  the  liver,  or  Diay 
be  bnl  part  of  a  geneml  perit^iDitis. 

Tho  lerm  capsuUtis  would  be  uaeful  <!UDioally  were  its  mcaniug 
dofiDiteIy  understood.  The  (tibroiia)  capsule  of  thu  liver  ia  a  dcHuito 
structure  »een  ImjsI  whHre  the  i)erilnneiini  is  wantin^;  hut  it  exi9tH  also  aa  a 
BubjieritooBal  tisBUC,  althou},'h  thiuned  and  stretuhed  U>  a  degreo,  The 
capsule  ia  ajt^iorent  in  the  hj-pertrriphied  condition  met  with  in  liver 
cougestioiis  duc  to  cardiac  regurgitation  and  cardiac  aud  pulmonary  obstruc- 
tion,  whKU  it  will  \)e  fjiund  aa  au  oi>a(iuB,  white,  tight-fittiug  covurinij  to  the 
liver.  Capsulitia  ahonld  be  regardod  na  a  condition  the  result  of  }>aaBive 
hepatic  cougestion  or  of  ohronlc  iuflammator^  ohanges,  and  although 
pori he)iati tis  i»  upt  to  supcrveno,  the  thickcned  liver  capsule  may  remain 
as  uuch  vvitliout  perihepatic  iiitlaiiuuatiuii. 

Periliepatit.iH,  the  result  uf  genenil  ]ieritoniti8.  ia  dealt  with  under 
peritonitis,  and  is  unt  considered  in  detail  in  this  article. 

ATiatomi/.'  The  peritoneuni  envelops  the  Hvei-  in  a  clasel^-litting  oovering. 
overywbere  present  except  l>etween  the  layers  of  the  coroimry  hKanieut,  where  the 
gall-oladder  touc-hes  ttie  liver,  and  nt  the  traUBverse  fissiire. 

Tho  p<:rit<jm^ttl  refieftioiis  ronnectinK  the  Uver  with  the  parjetes  and  other 
vi»a,?ra  are  arrangiHl  in  thn'4'  gi-oups. 

(1)  The  suspeiisorj-  or  fakiiionu  liganient  sliiifr«  the  liver  to  the  abiloniiiinl  wall 
and  tlie  uiider  siirfac«  of  the  cliaplii-agru  ;  in  the  rtetus  the  urabilical  vein  finds  it« 
way  along  the  falcifnrm  Hgitnient.,  hut  after  birth  the  vein  is  ohliteratf^l  and 
remains  a^i  the  round  hgamfint  of  the  liver. 

(2)  TJie  coroaary  hgainent  i>asHe«  fnmi  the  under  surface  of  thp  diaphragin  to 
the  pDstero-superior  aspect  of  the  Hver.  A  space  i«  Icft  betveen  tho  two  rellections 
forming  it,  which  givet*  ■passnge  tu  the  iaferior  vcua  cava  and  the  lynipl)atic-s  from 
Ui«  upjKT  s\irfac«  of  the  liver.  At  either  «ad  of  the  liver  the  two  layer3  foriuhiff 
the  cot-oiiary  liKamerit  »p]>r<.ifu'li  each  uthcr  and  con^jtjtute  the  nght  and  loit 
latcral  liganientA. 

(3)  Tlie  iftiser  nr  gastro  hepatir  omentiim  passes  from  the  stomneh  to  the  under 
surface  of  the  liver  in  the  neiKhlMiurh<Mxl  of  the  triinsverse  Hssiire  ;  the  leftser 
oineiitinii  ;.'ivi'f>  )«aA&a^e  (o  tIi«)  (Hirtal  vein,  the  hepatic  ai-tei-y,  the  ductiH  comniuni« 
cholediichiu^  and  ihi;  lyiiii>batics  from  the  under  surfatH)  of  the  liver.  The 
peritoneuin  of  botli  -sncs  touch  the  liver-the  (TPcater  coverinR  the  ilpper  surface 
vtioJlv  atul  tln*  rij:ht  Hideof  ttie  under  .surface  its  far  as  the  antero-posttTiorfissure  ; 
to  the  left  of  tla,-  lissure  tho  leNser  sat*  of  the  periloneuui  eovers  the  under  surface 
of  tho  liver. 

TA^  Rrtatifm*  of  tke.  Livrr. — The  posterior  and  anterosuperior  aspocts  «f  tho 
livor  are  in  contact  with  tlie  diaphratm  for  the  most  part.  and  only  at  tlie  left 
ant«rinr  porti»»n  <hies  the  liver  t4)U(-'h  the  al>Honiin;Ll  piinetj>s,  in  the  reyion  nf  the 
epiKaatrium.  The  under  gurfate  of  the  rij^ht  lol>e  is  in  dire<:t  rehition  with  the 
h('iwiLic  flexure  of  the  colon,  with  tlie  duocjenuin  at  the  junction  of  its  first  and 
fiecond  portion.  and  with  the  rijjlit  kidney  in  tho  order  given  from  befoi-e  back- 
wartl«.  On  tho  uiiiler  surface  <if  the  left  lobe  the  liver  overlaps  the  atumach. 
Thi!  (rall  Iilmldcr  iHJcupio^  a  grove  on  the  under  surface  of  the  liver  half-way  along 
iUi  anterior  border.  The  gall  bhidder  dillers  U\nn  ali  Uie  utlivr  alruetures  in 
relalion  with  the  liver  ina«much  as  the  peritonoum  duca  uot  iuterveno  betveen 
theni. 


Vakiktiks.— Prim/irj/  perikepatitis  is  by  many  authorities  conaiderod  t« 
havc  nu  plače  in  the  catogory  oF  diseaae.  It  is  trequently  oonaidered  uuder 
the  beading  of  hepatitis,  or  as  part  of  the  naturol  »(!qiiela.'  of  hepatic  IciuonH 
genemUy,  or  as  a  pnrt  of  general  imrit^nutis  only.  Perihepatitia  i«,  liovvever, 
of  oon^iidemble  uliuical  im])ortan{:e,  pnasestung  bnth  lionoticinl  and  deleterionn 
proi>ertie.s  siillicient  to  justify  ita  position  o«  a  detinit*  ailmunt. 

Seco/ulan/  penhi^patitis,  alsi,  is  too  often  considered  of  no  tiliniail  or 
pathological  annucnt ;  its  »ympt4imo]ogy  \s  ueglected  aud  its  Hetpiehi:  lield  of 
nut  little  or  nu  aocouut.     ThiH  neglect  ia  not  Jtmtitied,  for  whethnr  in  its 
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cUiuual  indicatioDR  or  iu  ita  beneficial  or  pathological  effectfl  on  the  ecoDom)*, 
BecflBdAi7  perihepaticis  is  of  considentble  moment. 

General  perifUpatitis  is  the  term  em}>loyeil  wbeD  the  seroua  covering  of 
the  livt^r  is  iiiiivi'r8ttlly  implicateU.  It  is  usually  siiii}>Iy  u  part  ul'  gBUeral 
periUmitiR  and  t<eldum  ucc-iint  as  iin  IhuIhUmI  le^ion. 

Local  or  patihy  }trrihrpatilix  gij^ifies  a  limited  intlammatorj 
'»tfeclioD  of  tbe  serou.t  covering  of  the  liver.  Tbe  exU:ut  of  the  area 
ttaa.y  amouul  to  a  auiall  patch  oiuy,  but,  on  tbe  ottier  tiand,  it  may  approach 
funiveraalit^. 

Loeal  perihepatiiis  inay  cousist  of  a  circumacribed  patch  of  recent 
ioflaiiuuatory  exudation,  os  occnrs  iu  he|-»atio  abscess  wbere  cbe  piis,  as  it 
rgains  the  surface  nt  the  Uver,  causes  cUusiou  of  Iymjfh.  Ferihe]»atili3  arising 
'in  cimjunctiuu  witb  jHjriairditis,  pleurJsv,  fractunni  ril«,  or  Kurj^iuil  ojjt-ra- 
tioii.s,  iH  iisuallv  tnet  with  un  Lhe  antero-HUperior  aspect  of  the  liver.  In 
nlcer  of  the  stoniaoh,  in  maiignant  diseaAe  and  inflammation  of  the  stomaoh, 
duodcnum.  coluu,  {janoreos,  gall-bladder  and  bile  ducts,  kidQey,  ota, 
perihepiitilis  will  ixwiir  at  the  part  of  tbe  hepatic  perituueum  in  most  direct 
appoaition  with  the  diseiiscd  organ.  In  cirrnosis  of  tho  liver,  perihei>Atitis 
tuAy  l>o  \veU-ni{^h  uuiversal;  iu  s^philis  two  or  throe  large  patches  are  the 
rule ;  in  uaucuroiu  and  tubcrvulous  iiililtrations  recent  lympb  may  be 
iresent,  biit  more  freipiently  numeroua,  Ul-develnped,  fibrous  adbesiona  pass 
from  tbe  apices  of  the  i.*ariouR  nodules  to  the  parietal  peritonetim  or  to  the 
peritdueum  covering  adjaccut  ri»cem.  Id  evcry  bcpAtic  abuormality 
iuvulvitig  the  mirfuct;  or  cajisule  (fibrous)  of  tbe  liver,  peribepaLitis  is  the 
rule  and  not  the  *'X(;«ption. 

Inducftl    PtrUf^jmtiiis.  —  Attempts    are    sotiielimee    made    to    induce 

peritiopatiliH  by  applications  of  countcr-irhtanta  to  the  abdominal  waU  over 

tbe  ragion  of  the  liver.     Tbe  object  of  tbis  practico  iu  threateniug  ttbsceoB 

LOf  tho  liver  is  to  provide  a  »afu  }Mtb  by  whicb  the  pua  may  reanh  the 

l'erib<?|iat>tis  is  aiso  in<liioed  in  iiase«  of  hydat)d8  or  liver  ahsceaB, 

BtO..  by  lhe  survfon  cuttiuj;  down  ujKtn  and  exixiKing  the  hver,  and  if 

^Iiooes8ary  stituhiug  ibc  visccral  and  parietal  surtJo^es  of  the  peritoucum 

Itoguther.     In  many  cases  of  cirrhuuii)  of  tbe  liver  wbere  tbe  bepatio  and 

ihetol  larenit  of  tbe  adjacent  surfaci'«  are  made  to  adhere,  a  channel  would 

privided  along  wbiuli  bl(x>tl-ves8elH.  (niuM  reach  the  Itver  and  e^taMifib  a 

[frecr  vaacularitv  i.d"  the  »rgan  by  way  of  blfKKl-vessels  from  tbo  abdominal 

|waU.     A  conservatiou  tif  this  nature  is  frcqueutly  eatablisbed  hy  palbologicul 

|oba^gt^  tuit  i\wn'.  can  \m  nu  douht  tlml  surgical  iuterfureuct!  in  thiadirfK^tion 

Uhould  hc  imich  umre  frequeutly  praetised  tlian  it  is.     The  iK?ntitneum  over 

[the  liver  is  ooaredited  vvitb  the  power  of  witb6tanding  rough  haadling  bcttor 

thau  anv  other  }Mirt  of  tbe  membrane,  and  short  of  stitchin^^  the  Uvor  to  tbe 

vrall  of  the  a1xh>inon,  a  mere  ruRling  of  lhe  adjw»!Dt  sunius  Hurfactts  wuvdd 

bring  aUml  the  tMiIiit.iry  tuihemve  process. 

Cauhation. — Triiutnalic   l*i nhtpaiUis. — Inflammation  of  the  autcro- 

^»ujicrior  iw]H.ijt  of  thi;  liver,  more  esi>e«iaUy  in  tbe  neighI»<mrhr>od  of  the 

ital  mar;,'in,  tho  renult  of  a  bluw  or  pn^^sure,  is  by  no  muaiis  uncoiumon. 

[In  the  noniial  state  tho  liver  protriides  liey«nil  the  rib  rartilagi«  in  the 

jepigiuinum,  nud  here  tbe  renult  of  hruising  of  tbe  liver  and  of  tlie  peritonoal 

:!uVenti;*  is  inii)<iuften  fuunil. 

Tliti  KJiiipleHt  form  of  iniiinialic  [lerihepaLiti.'«  ]^  that  met  wiLh  as  tbe 

It  of  Light-laciti;^'.     Thn  iKirtioim  of  llm  thorai:ic  and  nbdominal  wall 

[covering  tbe  liver  are  held  immnvabb-  and  at  the  saine  time  pro«it:>d  tirmly 

linst  the  livur  by  tbe  tight  guniieuts,  bul  tbe  liver  is  moved  to  and  fro 

iy  tbu  tM)utnu:tioufl  of  thv  iliaphragni,  witt)   the  ntt^ull  that   tbe  upiHimite 
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SiGMS  AND  SvMPTOMs. — Acute  pehhepaiitiB,  oociirring  pniuarily  with 
or  without  pleuriay,  or  secondjirj  to  acute  afTeclions  of  thc  uver,  is  usually 
usliered  Id  hv  a  cletinit«  train  cif  8yinptoinK.  An  inilial  rigor,  sliould  it 
oocur,  is  DO  }^uide  to  the  nature  of  tho  peritoneal  lesinn  aiMund  the  liver. 
Paiii  difTuac-d  over  thc  &pi</a&lrimu  and  tbe  right  lower  ribs  suggests a  general 
periliei«ititiH.  wliilsl  a  proiiouiKed  paiit,  relcrred  to  ft  more  nr  leaa  detinilc 
gjHil,  liel^kenB  a  )ix;aliHed  ])tiri)ie[MitittH.  Ke^pinitiou  18  liamperod,  itiid  thc 
right  aide  eteatlietl  and  tixed  Ji^inat  niDvenient.  A  short,  caUiliing,  hack- 
ing,  dry  cough  is  a  lreqnent  sjTiiptora  ofteu  provoked  when  the  liver  ia 
beiiig  examined.  The  pulite  is  hard  aud  sinall,  becoming  soiter  oaly  vrhen 
free  t:xiulation  occurs.  The  muaclea  of  the  abdomiual  wall  geuemlly,  aud 
ovvr  ihe  regioD  of  the  Uver  e8pecia11y,  l)6C(inie  tenee  and  rigid  ihe  moment 
anv  nttempt  is  tnade  t<5  examine  the  liver.  l^ercnasion  l»eIow  the  i-mt-iil 
margin  is  attcnded  by  pain.  Whcn  the  liver  ia  grasj»ed  and  moved  l»etween 
the  hand»,  by  plaoiug  one  over  ihe  right  l(iwer  ril«  l^ehind  and  thc  othcr 
over  the  region  of  the  epigaatrium,  acute  pain  is  usua11y  ellcileil,  and 
frequeDtly  a  almrp,  darting  i>ain  aboots  up  to  the  ahoulder,  causing  tlie  ]KitienL 
to  acn^im  and  rcmonslrate  i*trenuouBly  again»t  the  manijimaLiuu  luiug 
rei>eatiMi.  The  pain  frorn  perihepatilis  is  not  iiHiially  dittiiB«!  over  the 
shouUler,  as  is  the  caee  in  heijatic  pain,  but  is  freiiuently  uunoentrateii  rm 
the  ccrsioal  ospeot  of  tho  augle  fornicd  betwc«u  thc  cbvicle  and  the 
aorouiiun  proce.s!§  of  the  acapula;  tliu  putient  vrill  fretiueiitly  preaa  a  liuger 
finnly  and  (ieeplv  into  the  recea«  to  relievt*  pain.  Vomiting  iiocura 
especiallj  when  the  stomfich  svalls  are  in  contact  with  the  arca 
of  perihepatic  inHammatiou.  iliccough  is  nt  times  troublesome.  The 
UBual  aucom^Kiuiment^M  of  "  feverislmess,''  headache,  foul  tongue,  etc, 
are  letu  fretjuent  in  ]>erihe|uititt.s  tlian  in  alinost  anv  other  inflaiu- 
matory  state.  The  facial  nspect  in  perihepatitis,  a8  comjmmd  witli  he]>atic 
ailincnta,  is  usuallj  most  marked.  In  lesion  confined  to  the  Uver  the 
l>aticut  is  apt  to  despise  \m  atlectiou.  eau  with  dithouUv  be  kept  in 
bed  or  eveu  indimrs.  und  Iiis  as|>ecU»  ahow  Uttle  sign  of  sufleriug.  When 
porihejMititis  Knper\'enea  ali  this  in  clianged,  und  thc  jMitientK  ilravvn 
featurett  and  general  oondition  of  suPfering  indioate  that  the  peritoneum  a 
iDvolvcd  in  thc  inHammatiou. 

In  evurv  ca^  of  {»erihepatiti^  the  gunesid  of  the  ailiuent  inuat  besought 
for.  The  ctmditinn  is  »o  frequently  Becondary  to  »ome  diReaiiMid  conditicm  of 
the  Uver,  peritoneum,  pleura,  pericardiuni,  lung«,  heart.  and  kidney,  that  each 
of  tlifse  ought  to  be  8ysteinatioally  exammed  in  turn.  \Vell-iiigh  every 
atfootion  of  the  Uver  may  engender  ]H!rihe|»atitiK  ;  it  miiy  be  but  a  jiart  of  a 
general  peritonitiR,  acute  or  uhronic ;  pleuri8y  and  pnemnonia  mav  coexi8t, 
may  precede,  or  aiQy  foUow  a  perihepatitis ;  pericarditia  is  a  freqiient  con- 
comitant  and  a  (KJsgible  etiological  factor.  Itcgurgitaut  veuous  condi- 
tiona  due  to  cardiac  incoiiipelency  ur  uardiac  and  pulmonnr}'  <rtistruction  are 
always  aRSociated  with  meclianical  oongeKtion  of  the  Uver,  a  Itnse  ca]«iile 
and  a  tendoncv  to  perihepatitis.  Interstitial  nephritic  changes  with 
albumiDuria,  oscites,  etu.,  aro  Irw|uently  the  antecedonta  of  chronic  peri- 
tonitis,  and  thercfore  of  general  perihepatitis.  In  every  oase  of  chronic 
perihcpJititiK  kidnev  mischief  is  to  be  8Urt|>ected  and  sought  for.  Of  the 
aigns  and  avmptoras  ohservable  in  perihepatitis  none  are  more  characteristic 
than  the  ix>8ilion  assuiued  by  the  patient.  Lyiug  on  the  leftside  is 
attendcd  by  jHiin  of  a  severe  aiid  cliaractcristic  nature.  The  patient 
doscribcs  tlie  ]>aiu  hs  of  a  »harp,  draggiug  ctiaraclor,  whiLst  ut  the  samo 
Lime  tj;te  hreathing  and  the  heart  rhythm  are  interferod  with.  Lying  on 
tbe  leftside  is  also  frequently  accompanied  by  paiu,  and  the  patient  tinds 
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'  uiost  oomfort  on  tbe  back  with  t!ie  kuees  drawu  up  and  the  head  and 
shoulders  weU  supportcd  hy  piUow8. 

Tho  friottou  w>iiiid.s  <>f  {Mirilieputitia  difTer  to  aome  tixtent  from  thoRe 
lieonl  in  pleuriRv.      In  rwi«mt  pleuris)*  the   Iriction  note  is  hi^jh-pituhod. 

■  continuouB,  and  lormed  aait  were  by  a  aiuuber  ol'  short,  rapid,  conaecutive 
crackles.     The  peritoneul  rub  is  attended  bj-  a  Iow  note,  is  heard  chiefly  at 
the  beginiuug  of  imtpimtiou  and  at  the  eud  of  expiralion,  and  consisttt  of  a 
^.  few  ttliiwly-einitted  rulia. 

Prrvalrncf  o/  Ptrih^paUc  Adiu^ions. — At  fiOO  post-roortem  ohmrvalioiu 
made  by  the  writer,  &5  presented  perihepatic  adbesions  in  some  form.  The 
caae«  won!  not  selected,  the  notes  being  taken  from  caaas  irrespftctive  of  the  caose 
of  death.  Forty  of  the  obs(:n'ation»  veremade  in  Hong-EoDg,  and  the  remuinder 
in  LondoiL  In  the  trupics,  although  the  nuniber  obiierved  wa8  too  Hmali  for 
|K»itive  opiniun.  Kuropcjiti^  prcsented  hepalic  lulhettioiui  luore  frec|UOntly  tban  in 

»ihe  cade  of  nntivi-ii.    lu  30  of  tbe  d**  cuses  tliera  was  uo  suspiciou  uf  hepatic 
diseaaeduriii^  Hfi*. 
PerihejitUUi*  mul  AtinUK — CJenemI  penhcpatitis,  apiirt  fmin  hepatic  lesions 
and  gooernt  in-ritonitis,  is  so  rare  aii  affectiun  tlint  tbere  are  but  few  ttala  to  go 
Upon  a«  U-v  it*  iiniricfbitU*  elTif-ts  aml  s«,r(|iieln--     Such  fviiieuee  as  thcrt!  is,  howyver, 
wou1d  appear  lo  indieate  x\»\t  (Mrihepntitis,  jt^r  se,  is  not  directlj'  provooative  of 
aaoitBK.    That  periliepaticintiltnttionsitnd  inflaminationscnuiiu  ooitstrietions of  the 
veBsels  at  the  gate  of  the  liver  to  any  iimrked  extent,  and  therefore  become  a 
potent  factor  in  devntoping  asciteA,  is  not  in  p\-idence.    Were  it  ko,  it  ib  not  liknly 
^Bthat  tho  Ute  possagps  vroutd  so  frequently  escane  constriction  whilc  tlte  portal 
^^Vein,  «-ith  whicb  Uie  bile  ducts  are  so  closely  allioa  in  position,  M>ould  alone  sutTer. 
And  n.H  weknow  jaundice  to  be  a  rarc  iiyDiptotD  in  penhepntiti^  we  have  no  rigbt 
tuaiuiutni-'  Ibiil  asciles  i-s  Hkely  to  follovr  i^rineimtic  thickening.     \Vith  tbe  liver  in  a 
^KStntvof  ovouadviincMHl  «.-irrhosies'u>^iteswhen  itoc<.'urK  is  a  bitvilevclupiiienl  un<J  une 
^Pwbii'h    post-moilem   cviilonce  sboM-s  ts  in<it>i  fri'(jucntly  iiKsot-iateil  with  ehroiiic 
poritonitis.      The  8U|)orvention  of  general  iierit^oiiitis  i,with  perihopatitis)  in  a 
i'jisn  of  cirrhofiis  appeant  to  l»e  the  state  most  favourable  to  develop  as(!itic  com- 

tplicatinii^  In  cirrh(wiK  of  the  liver,  eKpeoially  when  assoeiated  witb  interstitial 
nephritiH,  |M!ril)e|)atitis  i«  a  frcnuent  lesion.  The  adhesionK  fornied  in  such  a 
coiiditioii  may  iKM-ontined  to  thu  liver.  xpleen,  and  colon,  or  tbt'y  inay  be  part  of  a 
KentTiil  chruiiic  |>eritouiti^  io  L'oinnionly  met  witli  in  cirrhosia  witb  asciteti.  The 
Uiuncdiate  part  pl»ycd  by  a  cirrbotit-  liver  iu  causing  ascites  iti  not  yet  &ettted,  for  it 
vould  appear  tbat  aacitea  aeldoai  beoomes  pronounce<l  until  a  geuoral  peritonitic 
tibonge  supervcni«.  But  few  casc«  of  univorsiil  purihei^titis  vitbout  general 
beritonitt!4  have  l»cen  olMerved,  luid  us  In  thoM*  ujuites  lins  not  lieen  recorded  tt  is 
nur  toafiNUine  Lbnt  perihepatitts  by  iteolf  in  not  a  priniar^'  detennining  canse  of 
aocitiML 

Tha  teauela  of  jperthepatititt  may  lie  clajDufied  into  the  benelicial  and  tbe  hami' 
ful.    The  benetJciafeAec-u  «f  periht-jjatiti«  are  «een  when  the  liver  adhorea  to  otlier 
orgaTunstbe  resutt  of  disea&econiincncing  withiu  its  Dwn  bounilaries  or  ariiiing  in 
"  leighliouring organa.  Absicesses,  hydatid»,  ptc.,e3itentlingfr<mi  tbe  liver  inay.by  the 
jHinhcpalitiM  tlK'y  induce.  be  guided  by  channeU  to  .safe  imilft«.     Puh  may  coiue  to 
Ftbe  tiurfa<.x',  inuy  )k)  conuuctt^d  thruugh  tliu  dinpbniKni  and  luiig,  umy  reach  the 
'oolon,  «l4>iuftcb.  etc.,  along  Iracts  wbich  prevcnt  itsoursting  in  tbe  peritoneuni 
)r  plcuta.     hi  the  name  wny  in  ]iydutids  and  even  in  mulignunt  di5ea>>e,  a  barrier, 
lic*  ri\>tult  of  peritie|Nilitis,  uiav  )^  forrae<I  whirb  u)ay  cTii>ck  for  a  tirne,  at  any 
at4>.  KiTiDUti  re^ults.     DiiU-jute  tn  npighlnuiring  organa  niay  alito  Ite  arreKted  by  a 
iniely    {Mtribeiiatitis.       !'erforating  uli-'(>rs  of  Uh*  stoniaoh.  disea«e  in  the  colon 
',  pancreas  roar  be  amuted  at  the  liver  vallit  by  jieribapatitic  barnentof  inflam- 
f  tianie.    Tbe  henelicial  resujta  of  i>erihei»itit.i8  are  alao  leea  in  cirrhoais, 
by  cxt«niivo  adbesions  the  vascular  Hnpply  of  the  liver  ia  benetit«^  to  a 
ligli  di*grw;.     Tbe  dt-trimental  action  of  poriliepatilis  i»*  evident  in  tbe  arre&t  of 
iiivrtment,  cud-mh!  by  thr-  liver  and  diapbragui  Iteiiig  l>ound  loK^tbcr,  wli»T«'by  the 
>n:-alJiing  in  ini(M*«led,  oKercise  u  curtuUed,  the  funrtioni  of  iIil'  liver  <)<i  not  rlrrive 
fult  benctit  nf  tlit-  roapiratory  inovenient«,  and  in  f<'ia>Hi)uciti>f^  tho  grnera) 

btvviineH  iiiipaired. 
iduration  of  tbe  liver  tiasue  is  another  pathologiml  Ktate  aficnbed  to  peri- 
Idpntitifi.     Itecurrent  attAckftof  perihfjtatiiia,  soen  aRperiaIly  in  nutidentit  in  tbe 
ipicu,  thfro  can  be  nodoubt,  tend  to  intiltratethe  liver  with  fibrous  tisnuo  ;  but 
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t4iAl  peri liepati tis  aad  subsequent  capoulitis  directly  cause  a  gcnerul  mduratioii 
of  tho  liver  sul>staiice  it*  a  sequel  of  conditionti  iiol  by  an,v  luc&us  coosUtut.  In 
manj  post-uiurLeiu  uxHUii[mtioiut  sucli  u  Lram  of  putliofugicnl  cbauges  vroukil  seem 
undouoted,  but  in  othen*  the  livur  retains  a  uormal  oppearaoce,  or  it  inay  even 
become  aofter  thiiu  h  naturul.  In  vet  another  group  of  caaeis  of  p«^^i  I  Kopati  tis  tho 
bfancbes  of  the  portal  vein  iimy  Ije  found  Rurrounded  by  librous  thickonings 
whilKt  the  tiver-irellfi  retnin  tbeir  norinal  uppear&nre.  Tho  infonnation  at  our 
diaposal  is  too  Iimitwl  to  conm  to  a  definit«  conclusion  in  the  matter  ;  but  tho 
queation  seems  to  lie  mostlv  ono  of  tirne  and  dogree,  as  recurrpnt  attacka  of  peri- 
hepatitis  niay  no  doubt  bring  about  Bome  degree  of  hepatic  indumtlun. 

TliB  po!rt-mort<?rn  jippeariincesof  perihejiatic  intlanimation  iimy  lK!(l)tt  gi-neral 
coatiugof  rccent  lyinpfion  the  .siirface  of  tno  liver,  wliic'h  caii  bti  ea»ily  fiecled  ofl'; 
(2)  the  Iymph  uiuv  bfcouie  orpiniiHMt  and  furui  fibruu»  iuHt«rial,  whicb  Dmy  ext«nd 
as  a  tougb  membranous  luyei-  bindiiig  the  liver  oud  the  adjapent  parts  firmly 
together,  so  tbat  the  liver  cau  oaly  movc  during  rebpiration  with  thediaphragm 
and  the  viKcera  in  eoniact  with  it  as  a  whole  ;  or  (3)  the  fibnnis  niatvriat  nmy  bt» 
Atretched  and  tbinned  out  into  filamentous  bands  wbich  alIow  o(  £airly  free 
raovement. 

DlAGNOBis. — Acute  periliapatitis  ia  luoat  apt  to  be  misUUccii  for  pleurisv 
of  the  right  side.  When  we  uonBider  h<>w  ofteu  even  the  preaeuee  of  u  liver 
absoesa  is  obscured  by  aud  miHtakeu  for  a  riglit  hasal  pueiiiuouia,  we  are 
prepared  for  KtirioiiK  diflicnUj  in  this  dirfctioii.  PleuriBj'  and  j)erilie[)atitui 
are,  a«  8hown  above,  frequently  foiniumitant  diseaaes.  In  almnst  evcry  taae 
of  old  pleuritio  adhcsioDS  nt  the  Inwer  part  of  the  right  chest,  periheptitic 
adhoaious  will  bc  met  witti  pust-mortem,  aud  the  lwo  conditions  maf  have 
uriiseu,  develuped,  and  rim  their  coiirtie  in  cnminuii.  It  h  usual  to  oseume 
that  the  afiections  are  not  noincident,  and  tbal  the  pli^viripy  ia  th«  priiiiary 
ailuient:  ihis  is  frequently  Lhc  čase  nu  dnulit,  but  in  m;(ny  instancep  the 
peritoneuin  niay  have  beeu  first  aflected  or  the  two  conditions  may  have 
Hlarted  together.  The  pleurilic  »igna  aud  HvmpUnnB  are  apt  to,  aud  uBuany 
do,  obsuure  the  peritoneal.  The  friction  Ronndti  are  a^iribed  to  thi-^  pleiiral 
state,  whereatt  the  peritoneal  nih  may  lie  the  luore  luarked.  By  grasj>ing  the 
liver  hy  the  hauds  placcd  front  and  back  and  nioving  the  liver  liat-kvards 
and  forwarda  the  diaguosis  may  bo  cleared  up.  The  sharp,  (■xcniciatiiig 
paiu  Bliooliu^i  up  to  the  claviculur  angle  can  nnly  be  eluuiduted  by  this 
method,  aud  the  dingnoflia  of  pprihejmtitiH  with  or  withnnt  pleurisy  can  1« 
established.  Tliere  are  SBveral  other  diagnostic  features  \vhich  are  8utHciently 
obvious  from  a  study  of  the  signs  aad  Byinptoma 

The  diognoais  of  pcrihcpatitiB  ia  caeea  of  iuteretitial  ucphriti»,  accoiu- 
pauied  by  eirrhoaia  and  ascile«,  is  of  litUe  c-.linitKiI  con8e(piencH,  as  tha 
j^rihejNititis  iLself  phiy»  but  a  sniall  part  in  liastenin^  the  end  ;  and  again, 
perihepitlitia  is  assviined  to  be  present  when  the  aigns  of  chronic  peritonitis 
are  apparent. 

The  inuat  imporlant  cUuical  ])<>tiit  to  »etbie  m  >v]iether  ;i  recurriug 
perihepatiLis  is  or  is  not  accompanied  by  clrrhosiB.  A  patient  who  hag 
cirrhoai«  or  hepatic  induration  wiU  iu  ali  prol>ability  have  ut  the  aame  time 
poritouoal  adhesions  over  the  liver.  KxiK>sure  to  chill,  iujury,  etc.,  may, 
however.  set  up  a  subacute  periheiKilitis,  supervt^ning  upon  (jld  i>erilie]iatitJ 
trouble,  witliout  marked  syuipt<)mK  nf  bepatitiB  or  inerea-sing  induration. 

If  the  liver  tiflsue  is  not  6erioviBly  involved — and  it  may  not  be — it  is 
important  to  check  the  perihepatiti-s,  however  »Ught  or  sulmcute,  as  there  is 
a  danger  of  tho  Uver  beoomiu^,  in  tinie,  indurated  aud  even  cirrh(wetL  Oa 
the  other  haud,  if  uirrhosLs  is  uuirked.  a  furl.her  development  of  jH^riliejiatir. 
adhesious  is  calculated  to  do  go(xl  by  establishing  relief  channels  for  the 
vascular  and  lyraphatic  Communications  of  the  liver.  The  practitioner  is 
therefore  in  a  dilemua  (»>nceruiug  tlio  prognosis,  as.  ou  the  one  hand, 
perihepatic  ndlicsions  by  iuducing  induration  iuay  injure  the  Hver  tissue, 
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rhilst,  OD  th«  nther  hand,  given  a  cirrhosed  liver,  perihepatic  adheaionH  wil] 
h«I)>  the  liver  to  acquirc  an  additional  blood-supplj. 

ir  jtiODdicč  is  prescut  wiLh  thu  othur  cUiiical  evidence  of  cinhosU,  tfaen 
it  olmost  certaiii  that  th«  liver  i«  serkmslj-  cirrhnsed ;  but  whBu  jaundice 
'and  aM-ittis  are  alnetit,  the  pain,  etc.,  in  the  re^i>n  nI'  the  livar  is  in  al) 
pniliahilit)'  of  perihepatic  origin  and  t!ie  hver  liasue  is  not  seriousl)' 
in  vol  ved, 

1'ROGNOSIS. — Perihepatitifl  may  be  a  mere  local  uunditioa  brought  on  by 
cliill  and  expuKure,  and  maj  suhside  without  further  recuirence.  Feri- 
hepatititi  snperveuing  in  a  čase  of  cirrhosi«  ma)*  bc  bcDeficinl  in  ita  etfects 
by  allovviug  an  iucrea^ed  and  alternative  blood-supply  to  the  liver.   Iteciurent 

Kttock.H  i-tf  pcrihq>atitLS  in  a  persou  with  a  fairlv  n4>nual  Uvor  uiaj  eet  up  a 
[ipHuUtiH,  und  the  tibrouH  chang«  advancing  inlo  ihe  liver  subetODce  will,  in 
tiiut:,  iuterfen;  with  tho  nutntion  ot  the  liver-cells  themselve«,  indudn^ 
atrtiphy.  It  is  therefore  of  the  utmoHt  iiu[>vrtauce  in  prognosis  to  asucrtain 
the  umdition  ot  the  Liver,  of  the  peri  tone  um,  and  of  the  kidne/s  before 

K>miDg  to  a  coucliiiiiou. 
Tkkatment. — WhcD  tho  signa  aud  srmptoma  of  perihepatitis  are  pra- 
DUnccd,  a  dt;finit«  line  of  treatment  uiual  lie  pursued.  Rest  in  liod  is  of 
muary  iuiiKirtanee.  tthilst  at  the  same  tirne  the  vvarmth  of  the  lKd-t-.1othus 
la  lieniihciiu.  The  diet  is  of  conaoquencD — roil  meale  and  alcohol  beirij; 
8trictly  vrithheld.  Locally,  the  pain  inay  be  rclievotl  by  poulticea  and  hot 
packa,  or,  when  very  severe,  the  right  aide  luav  rccpiire  atrapping,  »o  as  to 
preveot  movemeuu  CoiinUsr-irritation  niay  Ut  appliei!  ovur  the  hepatiu 
aroa  by  inean»  of  oil  of  miuitard.  sinapi.sms,  or  the  liuiinent  of  ifKlino.  Kight 
^Br  ten  leeches  applied  over  tho  rcgion  of  the  liver  frequontly  chetiks  the 
IBrogresR  of  tho  iaflumiuatiou.  Sbould  uarite«  devulop,  paracoatesi8  may 
become  necessary. 

In  additioD  to  local  treattnent  the  liver  may  lie  acted  U|X)n  by  thera- 
peutic  meana.  Sulphate  of  soda  will  be^t  servu  the  pur>Kwe  of  a  bepatic 
dndn.  the  efTervcscing  prc|^Kiratiou  I>eiug  the  more  agreealilo  form  in  whioh 
to  atliihuiater  the  drug.  Ktcum^nt  imrihepatitis  luuat  hv  treatcd,  u*  t)cgiu 
vvith,  m  a  manner  »imilar  to  that  employed  for  the  acut«  form.  Ah  heiHitiu 
jngt«Mtton  is  usiially  pnuent  vritU  thia  condition.  it  is  well  to  adniiniRter 
chloride  of  amniooium  in  an  alkaliuc  mixttire  for  some  dajs  nfter  the 
loro  pronounced  RymptomB  hnve  disu])peared.  ItMlidc  of  potossium  is  to  be 
)muiended  a»  a  uumnn  of  couiiteniuting  thn  hcal  tendeucy  to  tihrous 
i!p(jNit,  after  a  subacute  attaek  iif  perihejuititiK  hiv^  suliitided. 

Old-fitauiUng  adbe<tion8,  tho  rciult  of  poriheiMititis,  are  to  be  treated  by 

igo  and  hy  hot  {MckM,  follou-ud  by  inunctioua  (of  lacrcurial  oijitmontj. 

iratoiiiatic  exeruiattK,  e>)iiecially  devotod  to  cheat  eKpantuun  and  luovomeuta 

the  arniii,  eKpeciaIly  the  right,are  of  bone  ti  t  in  Inotiening  the  adbunioni* 

;iwiv>n  the  liver  aud  the  diaphrogiu  or  aUlomiual  \viill. 

Pi;nhu|wititiB  may  U)  indui;ed  in  advanooil  cirrhoHiM  by  oxposing  the 

liver  by  abdomiual  »ection,  and  "  ruttling  "  the  {lehtimemn  over  the  liver  by 

smping  wiUi  a  bliint  instrument  or  other  meana.     Thu  Imnefic-iul  elTiHits  of 

ich  treatmcut  uan  unly  be  expeetcd  in  esccptioDal  fM»m,  where  cirrhiwifl  of 

le  liver  in  iimrko<l  and   uuu>mplicatod  by  kidiit'y  diafAfic,  by  cardiat*.  or 

Imouur}'   regurgiijiiion,  or  by  any  of  the  de{M>MitK  und  ialiltrutions  Ut 

rhiuh  thu  liver  is  liable. 


Llf        ■  K.— 1.  Tkhilian.    Prosit  itifličal.    llSftS.— 1  Al.i.innT.     VoL  Ui.  Aeuteami 

trw       .  T.     I897.--3.  Kukuk-Ub.      Vol.   i.   AVw  tfj/dimJuim   SMittjf.^A.   MoRCllliojt. 

*WM  v/  ffi<   L.it€T.      1886.— fi.  Adami.      &v'm'a  Annu«l,  artiolo  "Cltrhc-b."     1SW.— 

Tmmndh  Cfnttir^  Pnutitt^  vol.  aii.  (>.  771. 
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ACUTE   HEPATITIS,  MALAItlAL  HEPATITIS 

Depinition. — Acute  inrtanmmlion  of  the  parenchynia  of  the  liver. 
Etiologv. — Bj  far  the  commonest  cause  of  acute  bepatitis  is  malaria. 
In  temperatc  cUuiates  (lemugemeut  of  the  liver,  asaociated  \vith  a  deter- 
luuiation  of  bltKxl  lo  the  orjj;aii,  i<«ldoiu  passee  beyoud  Lhe  atage  of  acute 
byperi!emui.  The  chief  exceptinn  Lo  tbis  RtAtement  is  to  he  met  with  in 
oaaee  of  alcohoUc  engorgement ;  bat  primary  hepjititis  is  not  uauany  of 
alcoholic  origia.  Alcohol  iuduces  a  gradual  induratioa  of  the  couuective 
tissuc  of  the  liver,  the  chrouicity  of  which  is  occaaiouall^  iutcrruptcd  by 
acute  bypera.'mia  of  tlie  organ,  or  it  may  occaflioaalIy  ainounl  tu  au  actual 
acute  inflammatiou. 

A  primary  bepatitis,  howevcr,  is  uncominon  outside  warm  clunates,  and 
the  cause,  rightly  or  wrougly,  is  assigued  to  malaria.  ExfK>3ure  to  cold  or  to 
the  aun  alone  or  cHinate  niay  be  factore  in  the  geneaia  of  bepatitis,  even 
wben  the  malaria]  jmraeite  is  preeent  in  the  blood ;  and  proofa  are  not 
wantiug  tbat  froin  some  such  causeA,  iDdep(>ud6ntly  of  malaria,  bepatitis 
niay  arise.  The  writer  treated  a  čase  of  acute  hepaiitis  going  on  tn  sup- 
puration  on  a  inaa  who  had  arrJved  in  the  tropics  but  tive  week8 
l)rcviousIy,  \vbo  had  uever  had  dyHt:utery  uor  an  attack  of  iiialaria. 

SltiNS  AND  SvMvrOMS. — The  diief  ilialinctiou  betiveeu  cougeation  and 
inflamtnation  of  the  liver  is  the  abseue«  or  preaence  of  fever.  It  niay  be 
laken  as  a  maxim  that.  given  a  temperature  over  100°  F.  in  derange- 
tnents  confiiied  to  tho  liver  itaelf,  bepatitis  is  present.  The  border-land 
between  hy[M!ra'inia  and  inllninnmtiou  uf  the  liver  is  but  a  step,  aud  the 
State  of  tbe  temperature  seems  the  nia^t  reSiable  factor  in  determioiug  the 
distinctioD.  Kiich  possesses  several  iroiuts  of  individuality,  but  tlie  signa 
and  8yniptoms  of  bepatitis  seem  but  aa  aggntvatod  form  of  those  met 
with  in  hypeneuiia. 

The  ptiin  in  bepatitis  is  greater  luth  vhilst  tbe  pattent  is  at  rest  and 
during  iiiovemient ;  the  shoulder-acbe  is  more  definite  and  concentrated; 
vomiiing  aud  rctching  are  more  proiiounuod  and  froquent ;  and  blood  is 
more  often  prcscut  in  tho  voaiit.  The  Ihorocic  movemeuts  iu  bepatitis  are 
8haUow  iu  the  extreuie ;  tbe  abdomen  is  rigid ;  and  rven  the  weight  of  the 
bed-clolhes  cauaes  discomlort.  RestiesanoBs,  irritability,  impos8ibility  of 
lying  on  either  side  or  flat  on  tbe  back  with  a  low  pil!o\v.  aid  in  the 
diagnosis.  'J"he  patient  prefers  to  sit  propped  up  iu  bed  with  a  support  to 
the  back  aud  \vitb  the  kneea  llexed  in  a  Bemi-sitling  posture. 

The  Uingue  is  usuallv  red.  except  on  tbe  poslerior  ]mrt,  wbere  it  is 
eoated  with  a  dry  browni8h-yellow  fur ;  thirat  is  distrcssiug ;  vouiiting  of 
bilious  niatter,  becoming  ultimat^lv  of  a  watery  greeuish  appearance, 
atteuded  by  violent  retchiug,  may  be  inceasant,  causing  exhausiion  and  at 
times  collapso.  Tbe  bavela  may  remain  inoperative,  probably  from  paresis, 
for  day8,  or  an  acrid  fluid  diarrhccft  prevails  with  frequent  calls  to  atool 
Tbe  conl«nt«  of  tlie  bowel  whcn  cxpclled  i>nHW!ss  a  foul  smeli,  inducing 
frequeutly  au  attack  of  vumitiug  Ijefare  t)ie  jmtient  leavi!«  lhe  closel. 

Tbe  urine  is  8canty.  high-<'.oloured,  and  loaded  with  urates;  occa8ionally 
albumin  is  preseut,  and  the  amouut  of  urea  variea  fi-om  day  to  day,  now 
iucreascd,  uow  diminished  in  quaDtity. 

Tbe  pulse  is  quick,  hard,  and  fuU  ;  tbe  bre^thiiig  is  »balloiv  ;  and  a  dry 
oough,  cauaing  at  tiraos  acute  Huftering.  is  alway9  dreadcd  by  tbe  patient. 

The  liver,  when  eianiined,  in  priraarj  bepatitis  will  be  found  increased 
in  area  iu  every  direction.  Tho  upi>cr  limit  of  dulucss  may  i>xtend  oa 
high  as  the  nipple ;  and  far  beyoud  tbe  costal  margiu,  it  may  reach  to  just 
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Kbove  Ibe  nmbilicuB.  lo  other  caees  tbc  arca  of  tbe  liver  dulneas  may  not 
be  so  proQouuc«(lIy  iucreaaed.  In  hepati&is  associated  with  Bpirit  drinkin^ 
tiiere  luav  be  little  or  no  eniargement,  owing  no  doubt  to  tbe  presence  of 
ciirhoeis,  but  in  priniary  bepatitis  the  iucreaae  in  aize  ia  usuallj  aa  de- 
echbed.  Ud  pcrcussioo,  palpalion,  aud  moveiucnt  of  the  Liver  (by  a  hand 
placed  l>ack  aiid  front)  acute  paiu  is  couiplained  of,  aiid  \vhen  jieriheiHititis 
u  preannt,  an  is  ^o  often  the  čase,  the  agony  of  pain  caused  by  the  cKamioa- 
tion  caiiaes  poeitive  dread  of  its  being  repeated.  Jaundice,  even  in  a  mild 
degree,  is  quite  exceptionaL 

When  nialariu  ia  the  cause  of  hepatitia  tbe  spleen  wiU  be  found 
eulargetl :  but  in  nnn-iuaUria)  fnniiK  of  tbe  diseaan  it  is  not  iiBiia)  to 
find  tbe  area  of  tho  spictn  increased  in  size.  D^senterj  niay  precede.  may 
appear  Bimiilt-aneou8ly  wilh,  or  may  occur  duriug  an  uttack  of  he^utitis. 
ShouM  any  of  theae  oonditions  prevail  there  is  great  likelibood  of  the 
inflamniation  ending  in  auppunition.  An  attack  of  luniple  bepatitis 
usually  l(wt8  a  week  or  ten  dayg. 


Morhid  Jn(i/om.v.— Opportuiiitie«  of  esamining  the  liver  post-niortem  in  the 

itial  fttage  of  ncutt?  heiHititis  srldoiii  occur ;  but  in  post-murtem  exHniiimtiona 

patient«  dead  uf  acute  iDalarial  dis4^ast.%  the  folktuing  cliaiiK^H  will  be  iioted. 

{1)  Tbf  livtT  inBy  be  ci>nsiilemhly  or  only  soinewhat  enlnrge«!,  »iid  of  a  duf*ky 

jitiFiitod   slaUt  grav    ui>i>earHncc.      \Vhon  cut  into,  the  veswU   u-ill   1»  fitund 

M-itb  hliMid,  ancf  tlie  pi»reno))yii)a  of  the  livor  toarke(lly  softeiml.     I'eri- 

itiii  in  romiiion1y  fouttd  to  n  groater  or  \es»  extent  and  the  general  capsute 

the  blood  of  the  liver  ta  exatnined  microHConicall;  in  the  BArly 
.  of  Rcute  mulariat  diseas«,  the  capillaries  will  be  found  to  cuntain  nutii1>er8 
pigiucnUlaileii  oelU  cliitging  to  the  walls  of  the  blood-vcsscttt  or  occumulatcd  in 
fomiing  actual  thrunibi.  The  crlli*  are  IeQcucytes,  i>bagocytc».  or  tbe 
Urn  »hilf  w1|h  tk*nv«d  fruni  the  splenic  tissue.  niid  i.'unt*auing,  it  niay  Ih',  not 
oniVnielrtiiin,  but  iin.-i)rpcfratt<<l  infot;t<Hl  blood  corpust-le-s,  froe  amliirtui  iinraKites. 
nad  even  Uk*  pnjducts  of  ha- in  (»globi  nlc  disint^-KiTition.  The»*  uiacrojihagej*  and 
pignicnt-lul^n  celU  are  ovrried  by  the  sjilenic  vein  from  the  spleen,  where  the 
ceUs  liidei)  with  thf>  malarial  pariuiiteK  iu^ni  to  hnvn  d(*|Hi<;itj^d  t)ii>ir  hurden,  aa 
but  comparativelv  few  nialarial  panisitPs  are  met  with  in  the  blood  o£  the  liver 
capiUarieti.    At  tbis  atoge  tb<>et>lU  of  the  liver  show  a  cIoudy  avelliag. 

(3)  At  a  later  sUkgt>  of  the  luuUriiLl  iiifeetiou,  the  charact«*Hstic  mclanin  will 
lio  fuund  inc-orpumted  in  the  etidotlieliuui  lining  of  tbe  cells.  The  pigniented 
_eiid<itheltn1  oclls  swell  and  stili  further  tend  lo  block  the  capillary  clianiiels  and 
~  dufv  areoJt  of  stainK,  with  tho  re-sult  tliat  ntr(ipliy  or  necroaia  of  some  of  the 
tKt  hthulvM  oceiint  and  (he  vascular  iietwork  dilates^ 
I  (4)  At  a  stili  later  period  the  nielanosis  i«  fnund  to  be  extrft-vasrular  and  tlie 
^JifCment  infeKti;  Ihe  whole  lobulf,  but  arcumuUtes  irhiefljr  at  the  periphery.  The 
phagocjte«  are  nii'atiwliile  Ai-tivi:>ty  engagt-il  in  rt.>niiiving  tho  detritus  left  in  the 
DCcrotic  patch,  and  a  proceas  of  regi>neration  of  the  liver  parenchvma  conimencea. 

(5)  Tho  melnnin,  in  courae  of  tirne,  reaches  the  outer  rim  of  the  lobule  and 
luiea  pt^ri-  or  inierlobular  and  eKtn^vBacnlar.    A  slate-gray  colouriM)  rim  \& 

Ml  around  each  lobule,  the  Inbule  it^elf  nppearing  of  a  bruviiiidi  tiiigu  wilhin 
diirker  rJnu  uf  pigment. 

(6)  Kitudlv  ihe  uigiueut  dinuni-then  and  thcn  disappcars,  Icivins  the  liver 
dargofl  aiiif  gmnultir.  Uit-  lobiUes  distinct  and  sunounded  by  a  pinkitJt  tinged 
rpurpUstic  iMnnectivi-  tisitut.*, 

Th«  diaiapiM-aniiiec  of  thi*  nialanal  m«>laiiin  fn>in  th(^  parenchyn)a  of  the  Uver 
icffeotM)  nitdoulit  liv  thf  mnnunuolear  and  pttlynior)iho-nuclear  celiti,  wliich  t:arry 
tbetr  bardt^n  to  the  lyni[>liaticH  and  tbe  Ivmpliiitic  glamU.     In  the  glundn  the 
int  iH  ubiniatel}'  detained  and  »toreil,  fience  the  dark  cotour  of  the  glanda  at 
\fVnXt'  (»f  tbe  liver  and  eUewliere  in  chrtmic  malaria. 

It  will  Ite  obM<rvfd  that,  nlongsidv  of  atnii)hy,  degvnemtion.  anfl  phagovyiie 
rnioval  of  nerrotic  tiMue,  regenemtion  proecetU  aniaiii.  In  thoae  partA  where  tha 
troRui  IH  dnitroycd  by  a  hyperpliutM  no  regenerotion  of  liver  tiaaue  ift  po6aible ; 
It  in  (rthf  r»,  afier  ihe  pigni<-ni  in  the  endothclial  oelU  lining  the  capillary  waUK 
bren  got  rtd  of,  uiui  ihe  Mood-eurrent  reatored,  yoanj[  hepatic  oelU  ara  Men 
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occnpying  the  stroma  and  arranging  tbemselves  in  rows  radiating    from  the 
centre  in  the  manner  characteristic  of  cells  in  a  hepatic  lobule. 

The  structure  of  a  tropical  liver  cao,  from  the  account  just  given,  bo  readUy 
understood.  The  perilubular  thickening,  the  destruction  of  liver-cells,  and  their 
plače  taken  by  areas  of  dilated  vascular  and  Ivmphatic  vessels  in  a  connective- 
tissue  stroma,  the  increase  in  size  of  some  lobules  and  diminution  in  cthers, 
account  for  the  large  smooth-surfaced  liver  met  with  as  the  results  of  malaria. 

HVFEILEMIA   OR   CONGESTION   OF   THE   LiVER 


A.    ACTIVB  CONOESTION 

V2 

DiagnosU 

15 
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Tke  Tropical  lAver 

15 
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Passive  Congestion 
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Impairment   of  Phjfsut- 

The  Pari  played  by  the  Ner- 

loffical  Functum* 

15 

vous  Svstem 

h; 

Sign$  and  Symptoms 

15 

Treathent         .... 

If) 

See  also  Liver,  vol.  vi. 

Under  this  title  several  hepatic  ailments,  difiering  considerabl^  in  their 
B^mptoms  and  wholly  in  their  cause,  are  included.  It  is  clinically  un- 
fortunate  that  such  is  the  čase,  and  although  several  would-be  distinctive 
names  have  been  be8towed  upon  each  of  them,  the  terme  active  and  paasive 
congestion  continue  to  be  the  accepted  nomenclature. 

A.  ACTiVE  Congestion. — Definition. — When  a  large  exce8a  of  blood  is 
present  in  the  liver  owing  to  increased  "  inflow  "  from  the  portal  vein  or 
hepatic  artery,  the  liver  is  said  to  be  in  a  state  of  active  congestion  or 
hjrpersemia. 

Causation. — In  health,  after  every  meal,  the  quantity  of  blood  brought 
to  the  liver  by  the  portal  vein  is  increased  in  amount ;  and  as  the  digestiou 
of  the  meal  proceeds,  the  h^persemia  lessens  and  finally  subsides.  Owing 
to  several  causes,  however,  the  hjperiemia  created  during  digestion  of  a 
meal  may  be  eKcessive,  and  ma7  continue  even  after  the  meal  has  com- 
pletely  disappeared  from  the  stomach.  Tlie  failure  of  the  phy8iological 
flow  and  ehb  of  blood  to  the  liver  may  be  owing  to  one  of  the  following 
causes: — 

(1)  The  amount  of  the  solids  and  fluids  ineested  may  be  in  excess  of  the  power 
of  the  liver  to  deal  with  or  assimilate.  (2)  Tne  character  of  the  food  may  be  of  so 
irritating  a  character,  or  the  quantity  of  alcohol  imbibed  may  be  so  excessive,  that  a 
hepatic  engorgement  ensues.  (3)  The  gastro-intestinal  tract  may,  owiiig  to  altered 
conditions  or  to  disease,  produce  toxic  eleraents  which  reach  the  liver  by  ivav  of 
the  portal  vein  and  set  up  hepatic  irritation  and  con&equent  hypenemia.  (4)  The 
liver  may  be  rendered  hypertDniic  through  the  blood  of  the  general  circulation 
becoming  impregnated  by  toxicaiits,  such  as  malaria,  the  poisons  of  several  of  the 
common  fevers,  yellow  fever,  etc.  (5)  Active  congestion  of  the  liver  may  result 
from  exposure  to  cold. 

Several  of  these  causes  give  rise  to  what  is  popularly  known  as  *' biKousness," 
a  term  which,  although  elastic  in  its  meaning,  conveys  fairly  detiDitely  what  is 
implied.  In  consequence  of  over-stimulation  by  alcohol,  by  wines  rich  in  salts, 
by  excesa  of  food,  etc.,  the  functions  of  tlie  liver  are  interfered  with  to  such  an 
extent  that  assimilation  and  excretion  are  over-taxed  ;  the  blood  is  surchar^^ed 
with  salts,  which  may  result  in  a  gouty  storm  ;  the  urine  becomes  louded  with 
urates,  altemating  with  oxalates,  or  it  may  be  with  albuniin  or  sugar.  Slight 
jaundice  may  be  present,  caused  either  by  pressure  on  the  radicles  of  the  bile 
ducts,  or  it  may  be  the  result  of  catarrh  of  tne  duodenum  and  common  bile  duct, 
induced  by  the  dyBpepsia  which  almost  invariably  accompanies  hepatic  congestion. 


LIVEK 


i;; 


fOsAtric  cat&rTh,a«  distincb  from  int«v'>tinal  cntArrh.ta  often  a  fcAturo  iu  eonfft-ittioii 
of  the  liver.  The  gastric  juice  ni/iy  fail  in  its  fiinction  vhilKt  tho  iiitestiniu  juices 
and  tlin  nKsimilntion  of  fi>o<I  in  tlio  int^^tine  continut^  to  l>e  normal.  In  sucL  i« 
condition  ttie  cotiRtrtition  of  the  liver  isBecondiJ-y  to  the  gastric  comlition,  and 
evanesoent  in  cliaracter,  and  not  the  cause  thereof.  \Vere  the  Hror  prinmrily 
^k.Tpeneiiiic,  the  whole  aiirnentAry  canal  vrould  ha  aSectcd  siniultaneoui«ty. 

Tii  nnother  ^DUp  tht;  inleiitiiial  tmct  iii  thu  vnniary  a4.-ntof  i>at  holugical  change. 

iCatnrrh,  iil<,-vrH,  eKconalions,  iiilIainniator,v  (.'hniii;c'<\  ur  rctuini-d  fa-ce;«  give  rise  to 

.jilmorin»I  chuinit-al  protluct^  whi<i-)i  rtiuch  the  liver  l>v  thir  jiorta]  vuin  atid  caufte  a 

local  clcteriuiiiation  of  hluod-     Aiito-intuxication  Irotii  thiti  source  rciichcs  the 

[«yiiteDi  t>y  wfty  uf  (he  pot-tal  vein,  aml  ihe  ]i%-er  in  tlie  organ  distiirbcd  in  tlii*  fii-st 

uicc,     Thi"  )iyiH*ni-!nia  of  thft  liver  tn«y  !•«  but  iho  tii^st  stage  of  the  8equence 

Eh  aftorwAr(U  in(luct\s  hi^patitis  and  then  cirrho&is  or  suppuration.    At-ronJing 

"the  nroducts  absijrbed  aro  whoUy  Itacterial  in  their  nature,  or  bacteria  accont- 

Epanied  t)y  the  products  of  tlieir  life  and  death,  »o  will  the  hypem'min  end. 

The  enlarK<'inent  of  the  Uver  which  occurs  in  tho  febrile  state  connectpd  witli 
Uie  f  ruptivi)  and  oth«r  fevers  i.s  du«  to  a  Konerul  bluod  infeclioa.  The  spleen  is 
invulvud  iii  the  »uuiie  lu^iun,  and  frequc]illy  the  kidneyH,  the-  lungK,  Ihe  intestine, 
tlit;  bntiii,  eiv.,  ihow  sigus  of  fuuctioual  diaturbanoe.  Mataria  is  a  toscic  agent 
^  Lolorigin«  Ut  this  group,  and  .rello«  fever  iji  itn  several  forms  probably  aflects  the 
sjstem  In  this  fasbioii. 

So  called  **  inenstrual  jaundice"  is  by  »oiui!  rttganled  as  tuxic  in  origin,  and  by 
lolhcrs  aH  a  oeun>tic  nlTuctioii.  At  th<!  graud  cliniactvrit*,  c^asc*«  have  hevu  i%cordcd 
Lin  whic-li  coMgvsIiou  of  the  liver  wilh  sHght  jaundice  bas  occurrod,  and  evcii 
jduring  suppression  of  tho  ordinary  menstruation  Mniilar  eympton]s  have  been 
[soted. 

The  iaiindit^  »-hirh  ai^nmpanie«  inttuenza  in  tiome  nutbrealcK  is  aoeompanied 
by  a  hyperB'jHia  of  tlie  liver.  Tbt;  attack  Insts  from  five  to  eight  day.<t,  and  the 
dt%'ergencc  of  Ihe  biliarv  »ecretion  ik  cluotly  obaervable  iu  the  urino,  although  the 
Kkin  aUo  uiay  ))•.'  s[iglitfy  tinged. 

Exp<^sure  to  L-old  or  sudden  cliill  in  pupularly  bolteved  to  bo  a  cause  of  bepatic 
[runK^*>>ii<iii,  and  uno  whicb  wtll  bt^ar  invustigation.  It  is  ui  tlie  trupic^i  that  **a 
[chill  iiix»n  tbf  liver"  is  most  freqiiently  observed,  and  it  i«  during  two  perioda  of 
rUia  day  thal  then*  are  specini  daugei'H  from  this  cause.  One  ponod  i&  juut  ab  tbe 
[•un  is  Ketting,  when  the  earth  nipidly  cools,  when  the  {lerspiration  is  Huddenlv 
iarrest«d.  and  when  the  clothing,  dainp  from  perspiration,  acCs  a»  a  cold  wet  padk 
I  lo  Um  surfaca  of  the  IkhIv,  lowering  the  temperature,  cbilling  the  Kurface,  and 
'driving  th«  blood  from  the  skin  to  the  thoractc  and  abdoniin&l  organu.  At  yet 
^AOoUier  ]>eriod  of  the  ti-opical  day  is  "chill"  apt  to  BUiJervene— nauielj,  in 
I  the  f?arlv  morning  wliilst  yet  in  be<l.  The  natumi  fnU  in  temperature  which 
lf>ccurs  <liurnally  aljout  4  a.m.  is  a  freguunt  »iouroo  of  aMominal  trouble,  and 
lhyi»cra'mirt  of  tho  liver  particularly.  Ingroat  hent  the  Ijed-clotlie«  ant  thrown  ofi^ 
Dr  one  tiiny  have  relired  withnut  »ny  covering.  As  morning  appronehL-a.  liowever, 
lihe  cfjld  MCftkes  Ihe  sleeper  and  be  almoRt  involHntariIy  eovers  tho  ab>donien  witb 
la  blanket.  a  .•iiieet,  a  pillou',  or  n'hatever  i»  at  hatid.  The  nroteetion  niay  bave 
^beon  anplied  in  tirne  and  thu  elTecUs  of  the  cltill  prcv^^ntea  ;  but,  on  tbo  othei- 
[hand,  rltnrrbuia  or  a  cotigeiilion  uf  the  liver  niay  result. 

Thf.   Effect  of  a   Tropiml  Ctimate  on  the  Liver. — A  vouug    Kuropeao 

[vrhen  he  lirsi  takua  up  residence  iu  a  vtastu  cliinate  titids  ihat  the 
coatinuod  heat  acte  as  a  »timulant  His  ph}'sictil  energr  for  eome 
immlhs  iH  iucreati4xl  and  his  digcative  or^ns  enjoy  an  increas«d  ftinctional 

[iictivit)-.  Tbe  livor  would  aeem  to  paruke  iu  tho  excitciiicut,  und  the 
lit  in  t'nj)iouK  niotioiiM,  dooply  stained  by  th»;  wduurinj;  matt<:r  uf  the 
)Ue.  AlUT  a  tirne,  bowevHr,  cerUiinlj'  within  twelve  montlis,  the  funntinuul 
higluT  iu'tivity  seems  to  become  exhati8ted ;  in  courae  of  tinie  the  bile 
duuiiiiKhes  iu  ({usutitj.  uiitil,  jiidged  by  the  puUor  of  the  stoola,  it  wouUl 
appuur  Lbat  the  liver  nction  in  im^icrfect.  Otlicr  8yiuptonis  elucidate  the 
nme  fact,  and  a  form  of  dyH{)ejwiu  Huj)erveueH,  acconipauied  t>y  epij^aAtric 
fulneaB  uftcr  tueals  and  h  sense  of  einking  when  the  Rtomach  is  empty. 

|Biia]nuicy  of  :(]iini8  disappcars,  lethargy  BUpenencs.  and  several  tittuur 
sol«,  BUi:h  iiH  (iccuaioiml  lieadoches,  attacks  of  moruiog  diarrhivu,  etc,, 

LlniDK  oal  the  full  meaning  of  the  efTecta  of  "cHiiiato."     Iu  this  stat«,  if 
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the  liver  is  exaniine(l.  it  will  bf  fuuud  increaned  in  liulk.  Percuaainn  elicits 
a  feeting  of  discoiufort  or  nctnal  \n\\n,  and  ali  the  sigos  and  8}rmptouis  of 
hepatic  congestioa.  lu  thts  statc  a  chill,  a  vretting.  wuariiig  damp  clothing, 
H  cold  bati),  iudulgeuce  m  alcohol,  or  expOBure  to  the  8uq,  may  briug  atiout 
a  htipaLitiH. 

Shouid,  howcveT,  čare  in  elothing  and  diet  lw  esercised,  uombined  with 
judicious  lučdidnal  treatnient,  the  hepatic  hyponumi)i  may  subside,  aud.  a 
Dormal  state  Qf  hcalth  be  rc-astubnabcd.  Whe[i  rocurrout  attuoks  of 
uungestion  of  the  liver  »Kicur,  owing  larj^el}*  to  iMirsistenti  dejiarture  froia 
the  hygienie  necefisities  of  a  tropical  cUinate,  the  livor  \vill  l>ecame  per- 
maneiitly  damaged.  Chrooic  thiokening  of  the  capsule.  perihepatitis, 
iuduration  <ff  the  coDnective  tlsaue  of  the  liver,  to  a  greatur  or  le.is  oxteDt, 
wiU  8ui)t!rv«iie  aud  trne  ciirrhosis  or  liypertropby  may  result.  The  liver 
in  tro2)iiyil  cliniiitert,  anil  in  eonst^pit^nce.  nf  sut^casiv«  at.Lai:k«  of  hvperiRtma, 
niay  l>ocome  permaDentIy  enliirged.  even  tu  a  <,Teiit  exT,eDt;  but,  on  tlie 
other  hand,  uu  atony  or  trne  fttrophy  with  shrinkmg  in  bulk  inay  ensue. 
It  is  by  UM  inuaua  aii  uncomiiion — in  faut  it  iuay  be  .styled  a  uomuiou — 
condition  to  meet  \vith  a  small  liver  in  old  tropicjal  residcnts.  In  many 
iuslaucea  it  ia  uii  atouy  ralbcr  tbau  a  true  alrup)iy  wl)ich  occurs.  1q 
(ievci*al  intuatinal  hisions  such  a«  chronic,  tliarrhifa,  bili  diiirrlin;a,  and  sprno, 
the  liver  is  reJuced  in  aize  to  coniparatively  iiiimite  diiiiensions ;  and  even 
independently  of  any  inarkcd  ailnient,  shrinkage  of  ihe  liver  ia  to  be  met 
with.  The  cauae  of  such  a  eoadition  is  fre(iueutly  to  be  foimd  in  the 
reduction  iu  diet  inuunibent  upnn  parsona  intlicU^l  with  gastric  or  intestinal 
derangeineiits.  The  quantity  of  locd  is  redueed  to  a  minimum,  aud  the 
nature  of  the  alimentatiim  is  fn^iuentlj- of  ii,  kind  but  Uttle  u^ilculatod  to 
stimulttte  tbo  liver  to  actiou.  Tiio  elVect  is  atony  of  the  he[:>atic  fuuctioD, 
and  if  tliia  be  atteuded  by  intestinal  fiux  the  jKirtal  aysLeiu  is  keut 
j>ernianeiitly  drained  of  ita  natnral  blood-3Upply  and  the  »>rgan8  of  the 
cliyIop«ietic  8y8lem  generaUy  atleniiated. 

Signs  and  >Symptoms.-^lu  activk  ktper.kmia  of  the  liver  tho  patient 
compbiius  of  lasuiludo,  loss  of  appetile,  abdoiniual  fuluesa,  fruulul  headache, 
and  inulination  to  Hl*  down  and  sk:«])  duriiii;  tlie  day,  whi(:h  ia  suroly 
followed  by  sleepleas  nights  or  iinrffre-flbing  Mleep.  The  tongiie  is  furred, 
and  the  paLiont  coroplama  of  a  bad  taste  in  the  luouth.  There  niay  be 
uaiisea,  retching,  aud  voinitiug  at  tiniea  of  bilious  uiatt^era;  the  feeliug  of 
Hiukiug  iu  the  epigaalriuui  is  probably  caused  by  au  accouipanviug  gastric 
uaLtirrli ;  thore  uiay  hu  un  inteatinal  flux  witb  bilioua,  acrid.  and  tuvilding 
atoobi,  or  the  motion  may  be  pale ;  constipation  may  ancceed  diarrticea,  or 
the  conatipated  habit  may  jieraist  froui  the  Krat.  Itchiug  of  the  anua, 
e8iaK:ia]ly  if  piles  are  preaeut,  aud  a  moisture  arouud  the  aniis  cause  con- 
siderable  annuyanuB;  interna!  pilea,  if  pre-rient,  niay  enlarge  and  bleed. 
Jaundico  to  aonie  cstent  is  usual  with  yoIlow  coujimctivie.  bile-colrMiring 
uialtur  in  the  urine,  and  a  gTeeuiah-yeIlow  tiiigo  of  thu  skiii.  The  urine 
teiidH  to  »eantinesa  aud  ia  dark  in  uolour  aud  I<»aded  wiLh  uratus.  Ou 
T»erc»t«icm  aud  i>alpaiion  dLsconifort  ia  eliuited  over  the  regiou  o(  the  liver, 
but  there  ia  aeldoni  atitiml  pain.  In  the  right  ehonldor  a  "  rhoumatio " 
feeling  may  esist.  aud  a  definite  t-tiuder  spot  ou  the  posterior  bordor  of  the 
Bcapula  is  not  uueouimou.  The  area  of  the  liver  dnlueaa  uiay  he 
sliglitK  iiicmased,  but  is  uevcr  niarkedly  au  uniesa  the  jiaLieut  has 
been  the  Kubjeut  of  frecpientU'  recHrrinf;  attaiiks  of  cnngestiiin.  Lying  nn 
the  left  side  is  attended  by  <iist;onibjrt  and  is  uncon9cinusly  avoided.  The 
ptttieat,  espouiaIly  if  the  hyperieuiia  ia  almjhoUc  in  origiu,  not  iufrct|uently 
States  that  "  ho  feets  the  liver  jiiDip  " ;  thls  peculiar  8ymptoin  wotild  apjiear 


LIVEB 


15 


be  causetl  by  Ihe  deaceut  of  ihu  diup)im{^m  mure  8harply  than  iiRual  on 

the  tightly-dtstendetl  livercajiRiiIe.     The  lireathing  is  mostlr  thoraoic  and 

lwajs  6haUow,  and  a  "stomach  "  cough  may  occur  spasraodicallj',  eaijecialij 

>n  getting  out  of  bed.     £xcrciHe  is  attendcd  by  murkcd  sliortucss  of  breath, 

'  ^ilBlioD,  and  uliher  iucreiised  j>aUMr  ar  imrjdHi  congeKtion  of  Ibe  face. 

ition  of  teinjMjratiire  is  the  escf^ption,  and  whfm  it  doea  oooor  it  seldrim 

'exc©ed8  100'  F. 

TnoncAL  Liver. — St^^m  and  S^mptom^ — In  the  more  uouimon  hyper- 

urnia  met  wit])  in  jHirsous  who  liavo  residcd  iu  the  tropitss,  mtisl  of  the 

''pent-ral  Kigns  and  Ryiu|itoraK  aluve  nH:ounteil  are  met  witli;  biit,  in  additiou, 

ihere  are  a  few  that  are  charaoteristio  of  the  nondition.     A  hiatorj  of 

mahiria,  of  diarrba-u  or  dy9entery.  of  loug-continueJ  dy8]>t'piua.  is  usuallv 

priMont.     Eulargemcnt  of  the  8plcou  ia  ahnost  a  coiisUinL  acconi[>iininiBnt 

nf  the  JiejKitic  trouble.     Aiia>mia  and  ihe  jieculjar  skiu  tint,  "  the  tropical 

lask."  art;  nlway8  signs  of  long-continuod  liver  congfstion  in  the  trupics. 

VVaknetiS,  inabiUly    to   take  esercise,  giddiness,  and   that  condition   of 

lenroiis  irrital)ility  l^at  expre88ed  in  the  word  "i>eppery  "  are  vcry  general 

ooucoiuitantft.     Osalatea  niay  appear  in  tlie  urine,  which  is  palo  in  colour, 

^b)f  luw  siieeilic  gnivity  and  coiiUiining  iirea  in  cxcese,  aud  niav  aUernate 

^brith  dark-coluured,  bilu-staiued  uriue  eoutaiuing  uraten.     The  aeliun  nf  the 

^■K>wel8  is  irregiilar;  tlte  stooLt  i[iay  i«  fr^pient  and  iuconstaut  as  to  the 

^Bimea  they  are  passed.  or  ooDstipation  niav  prevail.     Bile  is  URuallj  absent 

^Krom  the  atook«,  bnt  at  intervala  it  comca  doViH  in  what  seems  au  imperfect 

form,  judging  by  the  foul  odour  it  engenders,  aud  iU  irregular  di.sLribution 

iu  the  fiuoej*.     Tho  liver  may  1«  enlarged  \vithnut  niurh  t«ndorue8s.  or  it 

mny  bo  amall  and  shrunken,  scarcelv  reiiching  the  eostal  cartilage«. 

J}iii;/nonx. — The  "  biliousness  "  iuiSix:iiited  \vith  congceted  liver  scrvea  to 
direvt  attentiun  to  the  Bource  of  tho  ailmcnt.  The  increased  size  of  the 
_  in  iu  ali  dircotions ;  the  abseuce  of,  ur  but  u(x»iaianal  elevation  of, 
Mtiperalure;  the  locjil  fuln«w.  diacoinfnrt,  or  nctiial  pain ;  the  hlsturj"  of 
je  ottBe,  es]iL»cirtllT  «8  it  relat««  tu  alcthol;  the  slight  jaundice;  aud  the 
dii)turl>auco  vi  the  whulc  leugth  of  the  aliincut-ary  tract,  are  U6ual]y 
iflicifut  to  establiHli  a  correet  iliagnoslH. 

pTognosU. —  An  uieagional  uoiigention  of  Ihe  liver  from  indiscretion  iu 
i«t,  or  from  catohing  eold,  is  a  condition  wliirl»  nsuallv  speedilf  yiold8  to 
itional  trofttment.  Whon  the  hy])encmia  is  due  to  aloobol,  and  recurs 
iiuently  and  al  shurt  interval«,  a  more  seriuus  prognoflis  must  be  given 
litltvH  ali.«hol  is  irompletelv  atopped.  Tlie  reciuTnniu»  tn-token  {lenuaDent 
ShHUgcs  in  tlie  cuuective  tiRsue  uf  the  liver  made  e!*p(.'ciaUy  manifest 
duriiig  KulMiuiite  congcstious  of  the  organ. 
^_  R  rA»aiVKl.'0NUE.sTI0N. — Uuderthis huadiug tteveral condjtinnsdiflering 
^Hn  extent.  in  etiologv,  and  in  ratulLs,  may  be  difTerenliated.  l*ho  moat 
^Eiarkt-d  of  these  are  congestioDS  arismg  from  meehanical,  from  physiologieal, 
^■ftud  from  neurotie  cauHCA. 

^H  (1)  AftcAaniea/  o&iiffvrfion.  or  i.-oii^«tioiL,  duo  to  veuous  enKori^utnent  from 
^KpbKtruftioti,  in  u  hcpatic  i-uiiditiou  ii-tKot-inted  with  iiiipt-dod  circulHtiuii  of  binod  in 
^^^hn  tl)(>nix.  (.'rttxliuc  dlik^u^e.  luo^t  freqitently  iiiitnil  n-gurgitntioii,  h  ilm  gunetts 
'  tli  thdcunditiMri  :  but  tnitral  sUjuosih,  aortic  olwtrui't.ifm  m-  hteiin»i8,  eiiiphys«ma. 
nnrn»wiii({  nf  tlu^  chanriel  of  hUtod-vit^j^lii  by  mrdiaaliiiat  tiiiiiours  ur  )iyHi>vuryMii, 
liiHy  e»r)i  HnH  ull  euntiihute.  Displnceiiifiit  of  tlie  htjarl  by  lluid  iut*t]Tiiiilatiaii8 
lin  Uif'  rigiit  nr  left  plnum  tiiay  cauM*  tli«  iiifenor  vena  cava  t4)  U<  ^t  biuit  fi'oni  ic« 
ininMi  thut  iu  luiuon  in  eitcroarhtfd  ujHiti  niid  its  culibrt*  <)iiiiiiii<tli(sL  In  coiiito- 
upitCK,  tlifU-iituf  hlood  from  the  jnfi-rior  vena  cnvn  tu  intcrfrrpd  H'ith,  und  the 
retum  from  thn  liijdy  everywln)re  bclaw  Ihc  ilitiphrugin  in  tmmpered. 
ttf  the  iuwer  rxt  nMiiitim,  pil)*»,  lin-iiiorrhag^!  fruiii  t  lie  lKiwel,  lutcitcn,  fulnsu 
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h7pertronh7  o(  the  liver  and  itpleen,  and  gastric  disturltanoe  ensue.    Thoi 
Bt  in  tha  treeHom  of  eiit  of  " "      "    ' 


and 

atrast  in  the  h^eHom  of  exit  of  blood  froni  the  hepatic  vein  brin^s  afaout  altera-| 
tion  in  the  blood-current  and  in  the  ti&sue  of  tite  liver.  To  lieffin  witb,  tlie  sub-^ 
tobalar  and  the  int«rl')buhi.r  viunn—that  iii,  the  mdiclos  of  the  Tiepatic  vein— ara 
engor^ircU ;  the  iutralobulur  voinii  and  thu  branuhcii  of  tho  {>ortal  vein  in  tirne 
ineviiably  Bufier  frum  blood  stasis.  The  liver  ll)ei-eby  bccoiucs  !iwuUcu,  ita  capsule 
U  rendered  tense,  and  a  true  chronic  cupsulilis,  indepeiulent  it  nmy  bc  of  a  peri- 
hepatitis,  resulta.  The  <^iinertive  tissueof  tlii?  liver  in  tiine  tini-dens,  the  nutntioii 
of  tbe  liver-celU  is  so  altt^rcd  thnt  a  fatty  inliltration  or  trne  fatty  degenerntion 
supervenoe.  (ia&trirand  diiodenal  catarrh,  i^iving  rise  toohstruction  ti>  tbe  flow 
of  bile,  obtain«,  and  some  j.iiindice  is  the  result.  Kxamination  of  the  liver  in 
advanoed  casea  show3  tliat  whilat  its  surface  retnains  smooth.  pro\-ided  it  is 
nnoonipHcated  by  syphilitic  or  other  changeni,  th«  area  of  the  liver  dulness  is 
increasied  in  every  direetion,  it  uia,y  bo  tu  elephaiitine  diint^nsions.  The 
hvputic  syiuptoujs  niay  becouie  the  most  urgeat  oi  ali  tho  complicatioms  in* 
dueod  bv  thorncic  venous  obslruction,  and  may  ro^oire  attcutivo  treatmeiit. 

The  h,vpertrophy  in  sucb  cases  niay  1<!riip(iranJy  subside.  only  to  reappe-ar  in 
an  a^ravateii  form;  or  the  hypt^rtrophy  iiiay  pemmnent]y  disappeAr,  aiitl  acou- 
tractioh  in  kit«  and  true  cirrliosis  of  the  liver  ttdce  its  plače.  The  diagnosis  of 
liepattc  hypertropby  dne  to  retarded  \'enQU8  exit  is  usually  autticiontly  evidont 
from  tho  aigns  and  iiyTnptoniR. 

Tho  proffna»i«  depeud.s  entirely  on  the  curable  or  incurablo  uature  of  the 
afiection  which  giveA  rise  to  the  hepatic  condition.  The  treatment  is  oonsidered 
later. 

(2)  Phvniolofjical  pagnvf  confiegtion  is  bost  exoinplifipd  by  tlie  hii>i>ati«:  condition 
assotiiatou  wiLh  babttual  constipation.  Tiic  pi'initLry  cautto,  tiowevcr,  of  the  con - 
atipation  may  be  dut;  to  les9«neu  fuuctioiml  activity  uf  the  liver  itscif,  aggravated 
or  caused  by  exccsa  o£  food  or  insu11icieiK'y  of  iiiuscuIri*  esert-iBe,  us(iJi.lly  by 
botli.  KesidoD«!  in  citius,  vvorking  in  close  and  ill-ventilatod  apartumnt^,  moro 
especia11y  wlion  the  work  entaila  a  sitting  posture,  itt  a  froquont  caUMj  of  the 
trouble. 

(:j)  What  may  be  tenniKl  a  nfurofir  form  of  /«a«h-c  ron-j^ftiftn  in  the  liver  is 
uritneitsoil  in  several  para)yttc  statea.  In  fracturft  of  tho  lovrer  partof  tlip  cervical 
Hpine  or  dorsal  vertebnt,  tho  thoracic  and  abdominal  niuseles  are  wholly  or  par- 
tially  paralysod  accordinc  to  tlie  sent  of  injury,  and  the  movcments  of  tho  cnest 
wail  are  arrested  or  interfered  with.  The  syinpathetic  nerves,  more  eHpecially  the 
*.planchmc3,  uiay  be  involvwl  in  paraly.sih  of  oither  ct-n-bml  or  peripluTal  ori|fin, 
and  the  functiunul  eontrol  of  tho  liver  diBarranged.  Tbe  doiioiidcnco  of  tbo  liver 
upon  tbe  ncrvous  8ystoni  for  healthy  actiou  is  illusti-ated  in  such  couditions  as 
.tuddvn  jaundieo  from  fright.  in  the  diabetic  stat^  induood  by  experimental  re- 
senrch  upon,  and  by  disease  of,  the  fourth  ventricle.  It  is  pORsihlo  that  the 
jaumliced  state  conno(;t«il  with  iniluenza  haa  itn  origin  in  a  nenroaia. 


Treatment. — It  is  weU  aL  ali  timea  to  Lreal  active  congeatiou  of  tlie  liver 
8eriou8ly.  The  patient  (mj^ht  to  he  sent  to  I)ed  and  kept  thore  iinbil  the 
jaandicčd  tint  has  worn  otV,  and  bile  tUsuppeured  frum  the  »rine  and  rc- 
appeared  iu  tho  etools.  Tho  diet  Bhould  be  reducod  to  u  iiiininiuni  in 
quantity,  and  given  at  three-huur  intervals.  It  should  cunuiKt  chiefly  of 
milk  in  some  form.  Plain  milk  is  nften  ropugnnnt  tn  the  paticnt  at  tbis 
tirne  and  inay  induce  naiisea  ar  tlatulence ;  whereiis  skinimed  milk,  soda  ur 
aeltzer  with  milk,  whey,  junkut,  or  curdst,  are  nften  weU  t<>lerated  niid  ea8ily 
digosted.  CalfH-fool  jelly  or  auy  uon-alujholic  ji;Ily  is  agreenble  and  nsefiil 
os  a  cbangr.  Chicken-tea  frettd  of  the  tat,  tliin  Ijeef-tea,  raw  meat  juice, 
raw  mcat  3andwichoa,  tri]>e  prepared  in  milk,  etc.,  are  a  few  safe  fomis  of 
diet  to  seleet  from.  Some  of  the  arti&cial  food»,  plosmon,  Muggi,  etc.,  are 
\velcome  a.s  chauges  to  »  rcstricted  diet,  and  agree  Nvell  witii  patieuts 
suHering  fn>ra  hepatic  and  gimtro-inteBtinal  demngeuients.  Alcohol  muat 
be  denied  altogether  and  tho  thirst  satisHed  by  hot  water;  by  weak  tea, 
hot  or  eold,  and  wilh  lemon  iu  plače  of  milk  and  sufiar;  lemou  toa  (not 
lemunade) ;  rice  tea  (boiling  water  jioured  ovcr  roasted  ricc) ;  toast-water, 
etc.  When  tlie  biliuuauei«  disappuars,  the  diet  ih  to  begnuluaUy  increa^ed; 
a  Bpeedy  cure  at  this  ste^  i«  ofton  eff^ited  by  a  diet  of  f)nely  minc«d  beef, 
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jht]>*  oDoked,  and  gireo  iu  quautitiea  of  8ix  ounues  tliree  times  dail^,  with 

uopious  draughto  uf  hot  \vnter  betweeu  meaLt,  and  iu  the  early  moming  and 

at  bed-liiiie.     IiileHtinal  calairh  i«  thernlt^  redticed,  and  llie  funcbiuu  uF  the 

liver  stinndated  to  nct  as  can  l>e  deindUBtmttKl  \>y  the  qnantity  of  bile  in 

>the  stooL 

iTft/irtmi/ ^Az/fn^n/isdevotcd  to  (l)allayiaggBatricor  iiitcstinolcatarrh; 
(2)  dniiaiug  ihe  liver  Ly  pur^ative  mudiclnes;  (3)and  resturin]^  tbu  liepatiu 
functions,  when  acute  ^rmptoinH  have  Rubsided,  hj-  the  admini^tration  of 
bepatic  stimulants. 

Durin^  th(>  acute  sta^e  of  the  diseas^,  ami  when  gnstric  irritat ion  is  a  proininent 
condition,  nllcuUne  medicines  are  indicated,  The  filcarlrannte  of  sociium  (gr.  xv.), 
itidide  of  »odium  (gr  ij.),  chloride  of  aiiimonJuin  (gr.  xit.).  tinct.  nucis  vomicn- 
("liij.),  in  a  tiitxture  witli  Sj.iiit'.  g«ntiuii.  is  &  loiutiion  aad  usefu)  furiiiof  exhibiting 
alkiui'!»i,  and  should  \ie  takt-u  iiuiiifdiatvly  beforu  foud.  StiUue  purgaltvfit  aru  to  be 
given  iu  tbc  uarly  luoraing.     The  Hulphatc  of  sodo,  iu  eBcrvescing  form  by 

f  reference,  in  purgutivc  di»£C»  in  a  smal)  gui^ntitv  of  wator,  is  the  most  sati^factor^. 
t  is  an  iinporlant  const-itiient  uf  Carlhliofl,  lliinyaib  Janos,  FriedrioliKlialJ.  and 
MarienbMl  purgativi>  unters.  anj-  one  of  wbich  inay  be  eiiiplojed  inst*?nd  oi  tho 
platD  »alt.      rhe  suipli^touf  iirugnrBJiiur  finj  uf  tbe  jmrgulive  soda  ur  ffotassiuui 
preparations  iumj'  b<'  usw(.     Tbe  popuUr  reuiediws  »eidlit«  powder  [pulv.  tartarat. 
effei-vea.).  Itcchelle  salu  (s4L>da  tartanita).  and  creain  of  tJ»rtAr  (pot-iis.  tj:»rtfa.s  acida) 
'  are  eAch  and  ali  erticient  merJic-ines.    These  »uiline  preparations  are  invaluable  in 
liepatir   rongostion.      Thoir    severa!    aetionK    mav    he  rlaKsiHcd  as: — (1)  Simply 
'  piirgative — unJiKiding  the  lK>wt>l  and  ojirryingoirtho  bile.  (i)  InLT<uiiiiniitp<>ri(ital8is. 
I  (3)  nydragoRue  purgativea— draining  the  purtal  s/stmn  oi  fluid.    (4)  Cbolagogues 
'^ioL-reasing  tlie  flow  of  bile  by  directly  aeling  on  the  liver.     (A)  AlKalii^rs  oi  tbe 
I  ttrint)— a  inust  important  factur  in  couutcructing  the  evils  of  tbe  eKc-etM  uf  uric  acid 
in  tJlo  blood  aud  urinv.     (0)  l'rophylaotic  ngents  in  tho  prevention  of  gout 

Mer«urial  proparutions  have  l>een  and  are  emploved  more  cxteii»ively  tban 
'  any  other  drug  in  hepatic  eongestian.  Uiue  pili,  rafomel,  and  pil.  bvdrar.  «ub- 
chloridi<x».  aR>the  unual  furnisofpxhibition.  Mercurial-sare  notdirectrnolagogneii 
— that  in,  t.hey  do  not  din'etly  Blimulate  the  ll<)w  uf  hile  ;  but  by  untoading  the 
int««cine,  they  <-arry  off  the  bilo  luutU  by  the  )x>wel  &nd  necessitate  functional 
iM:ti\'ity  nn  the  part  of  tb«  bepatic  cclU  t<)  aui»ply  the  deliciency  iiiduced. 

C'h<>lug(>gues  given  iu  tbe  stage  of  sctive  congestion  or  intlamination  of  tbe 

liver  can  only  du  linrni  ;  their  a^tiniiiiHtratiun  'm  an  uttempt  to  intiniulat«  a  discased 

organ  wben  rvut  it  indieiitcd.    Tbe  chloride  of  aniuiuniuiu  in  tuentj-grain  doaes  is  u 

drug  of  euiibidciable  valtio  in  liepiitie  ailuieiiLs.     It  se.rve«  a«  a  RaKtrointestiiial 

and  hepatic  stimiilant,  but  it  in  also  no  tnean  (buretic  :  and  wbiUt  it  nctually 

increuAos  tbe  a<:tid  of  the  »rine,  it  helps  to  fii-e  tbe  sy»i-em  (»f  urea  and  urir  arid,  a 

valnalile  element  in  treatment  in  Kuoh  conditiono  nf  the  liver.     It  ))OMieueA  the 

tadvantage  of  reuiining  its  activity  in  botb  alkaliue  and  acid  n)i.<i:ture,  and  niay  htr 

■dTantaKcaua]y  exhibtted  witb  both.     Cholagogues,  wheu  tbe  ucuLencna  <>f  tbe 

illnoBH  luu  sub»ided,  nre  of  undoubteil  Wtielit.    Tlie  liver  excite[iient  is  ftilluwed  by 

Ali  iubibition  of  functiun  »bicli.  uiiIcvh  overeutnc,  will  temi  towardii  ana-uiia, 

rspepaia,  and  dcbility.     itbuliarb  is  one  of  the  liest  uf  tbusc.    Three-graiti  doHe« 

tb«  rhiilHirb  root,  given   tbrice  dailv  aftor  meulfi,  ucrvcH  a»  n  ebulagogue  and 

'intestinal  »timularit.     It  i«  belter  ti;«?«!  tliiis  tban  as  a,  purgative.     Direet  cbola- 

LgoKUi^-sof  vegettible  oiigin  anrl  endou^l  witb  pur^ntive  or  (.■atlinrtie  jKtVfer*  are 

druga  aa— pudi)|ihyllin,  alot-«.  (»ean)raony,  JHlap,  (Xiloirynth,  iridin,  eaobyuuii, 

perbaps  ipecacuanha.    The^^e  are  cfLJIed  for  oi.^oH«lonally  in  liver  deraDRemente, 

aallv  of  a  chmnic  nature,  but  tbeir  habitual  use  i*  deleteriouR.     <)f  tbo  salta« 

lttw  salpnates  and  pbtv^phate  of  iMHJium  are  most  diBtinctty  direct  cholagngueB. 

Wilro-bvdnK:hloric  acid  m  one.  of  the  most  favourite  n-medies  in  hepatic  torpidity. 

[Apart  from  i(s  action  im  n  sialugogue.  and  aii  u  digestivu  udjuvant,  tlte  aoid  in  a 

icholagoguu  of    tbo    lirsl    importanci*.      Coiiibinod    wilb    >d.r>'chnta,    chloride  of 

I  aniuionium.  aud  a  vegetable  toiii<^  »ucb  na  geiitiun,  nitt-0'hydrucbtorie  acid  in  four 

Ito  ton  miniin  donos,  given  thrii-e  ilaily  in  waN-r,  and  given  tinon  aftt^r,  or  iiip|)od 

at>  innils,  is  a  cbolagngiie  and  dige^itive  mixturtt  uf  bich  value  in  lorpi<Iity  of  tlie 

liver,  in  iJie  fttiit«  of  fuut!lional  desuutude  after  eongention  or  hcputitift  anrl  in  c^uea 

iif  tropical  liver.    Nor  is  tlie  action  ooufiued   to  tbe  cou<l   gaineil  by  intental 

allmiIlt.^tration  only.    Spunging  the  body  witb  an  a<:idulaled  holution  (8  &.  at.  of 

.■iitro-hydnK-hlanc  acid  to  one  f^tllon  nf  wnt4M-),  or  eniplojred  as  a  foot  bath  or  aa  a 

[vrat  pack  to  the  abdoiiiHn,  are  bighly  rrconiniendod  as  adjoncU  to  it«  iutemal  umu 
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The  a*icl  batb  at  a  temperature  of  98"  F.  may  be  coniinued  for  hoM  au  liour 
iiiomLnB  and  evening,  or  the  vet  pack  niay  be  kopt  on  the  alnlomen  for  lwo  hours, 
iiight  ami  momitvji;.  Murchison  ilirects  that  the  s/itiie  l>ath  iimy  bc  used  on  three 
or  four  succussivu  occasioitii,  a  clrachui  or  two  of  fresb  iiilrohjdrochloric  aci<l 
bouig  odded  ou  (j»cli  ocL-a^ioii  tho  buth  is  u>ied  to  make  up  for  the  »aste.  Kor  the 
batli,  wocxlen  or  ^lazed  earthoiiw«re  sliuuld  be  usjed  iusteiid  of  metal  baths,  and  al) 
towels  nnd  Rponges  used  in  the  Ijath  »thonld  be  wrung  out,  and  kept  in  cold  vater 
tf»  prevent  Um  ocid  dcKtro^ing  their  testure. 

AUtraction  nj  lUootl  m  l.ivrr  DtninftemenU. — In  every  fonn  of  active  Uver 
engorgement  it  es  probahle  that  abstraction  of  blood  does  good.  rhlebotoniy  was 
exten8ively  pructiBed  at  one  tirne,  and  the  total  neglect  of  this  verv  rational  mode 
of  lreatii»?nt  is  to  Ije  condemne(].  Tlie  writer  h»R.  in  taises  of  njiHrni-ioia  nnd 
hcpalitid,  euiploved  it  wilh  >)eiielit.  Ten  to  lifteen  cmiici^  of  blood.  dravrn  from 
tho  median  basilie  vein  at  the  bciid  of  tlie  ulbow,  seeius  to  l»o  a«  elficarioijs  as  ihe 
vmaller  quantities  usual]y  drawn  by  local  <!epletioii.  Kiglit  or  ten  leoohes 
appiied  over  the  region  of  the  livor  nnd  the  MeediiiK  furtht-r  eneouraged 
by  hot  fon»entations  is  aiso  a  pot«nt  remedy,  A  few  l«ecliefi  ariplicHi  round  the 
anus  ia  jierhapa  more  rational  and  phj'sinlogifAlly  eorrpct,  ju.  triereby  the  portal 
xyBtem  '\a  presumed  to  be  directly  dramed  of  its  blood.  Dlrect  abttractiou  of 
blood  from  the  Uver  by  the  hollovr  needle  of  nn  aspirator  is  by  far  the  most 
effoctive  and  Ratis£actory  niethod  of  blood -let  lin  g.  For  simple  bilinu«  congestion. 
it  is  not  reqoired  ;  bat  in  hepatitis,  in  the  acute  congestion  iifiaooiatea  with 
alcoholism,  and  in  congKstions  from  mer)mnirral  causeit  aibMiciate«!  with  great 
hypertrophy,  it  is  invaluable.  Tlie  ne«lie  of  the  aspirator  ruay  have  to  be  intro- 
ducod  into  two,  three,  four,  or  more  placcK  licfore  a  vem  of  »uthcient  :iize  is  struck  to 
altuw  of  a  free  tlow.  But  even  after  several  nee<lIo  puuctures  are  nindo  and  a  small 
(iuaiitily  of  blocKl  only  tii  drawn  int-o  the  bottle  of  the  ft»pimti>r,  a  coiisiderable 
amouut  of  blood  cscapes  from  tho  punctunxl  Hvcr  cniKiuIe  into  the  ca\-ity  of  the 
nbdomen,  and  thereby  eflectivo  blooaletting  ia  u)'(uiiuHl.  Tho  writer  wa8  finable<l 
U>  provft  the  fact  that  blood  does  esca]>e  from  the  liver  w|ien  perforated  \^y  the 
needle  of  an  aspirator,  a«  the  foIlowing  necount  shows  :--A  patient,  the  Kubjeet  of 
mitral  regurgitant  diseoiie,  harl  an  ennrmons  hypertrophy  nf  tlie  liver  aud  aacites. 
Tlie  asL-ilea  vvaa  so  eKceasivi?  tliat  th«  fluid  \\na  to  be  withdrawn  by  mraceutissis. 
Wliilst  the  duid  wa3  tloviug  through  a  caiinulu  intrf>duced  1>etwt»n  tlie  umbilicus 
and  pubes,  the  liver  wa3  punctured  in  8e^■eraI  places  by  the  neetlle  of  nn  aspirator, 
in  ta«  liojies  of  furtlK-ring  diagDosis  as  to  the  presente  or  absenco  of  pus  in  the 
livcr.  .\fter  hvc  punctiirus  had  weii  rnatle  and  the  aspirator  Uvid  asidc,  the  Btraw- 
coloured  Hnid  issiting  froiu  th«  caiinula  becaaic  tingcd  witli  bI<XKl,  the  lluid  became 
more  and  inniv  Kangiiineoun,  nntil,  as  far  fut  appcarances  went,  it  looked  like  pure 
Vilood.  Thr  caniiula  w.is  vrit.hdniwn,  the  wou[id  healed,  and  ihe  patient  profeitsed 
himself  luuch  relievml,  a  rfliet"  wln<'h  lasted  for  a  week  or  two.  Tapping  the  liver 
bj  an  aspirator  ia  discussed  iinder  Liver  Ah^cess. 
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ABSCKS8  OK  THE  LiVKB,  CLASSIFICATION   OP 

There  is  a  tendency,  aniounting  alniast  to  a  positive  helief,  tn  rogard 
"abecess  of  the  liver"  aa  a  detinite  diseaae.  Thia  clinical  fallacy  haa 
ham]>ered  advance  in  our  kuowIedge  uf  Ihe  Hubject,  aud  has  no  doubt 
proved  a  dotriiiieiit  to  the  applicaticn  of  moro  rational  treatnient. 

1.  Claasijuation. — AbscesBea  nf  the  liver  are  ufiuidly  dilVerentiated  upoo 
an  e.tiolo(fical  or  pnthologicai  basis,  aud  arraiigeil  iiiUi  twct  great  grouiiB,  the 
"  tropical  abscess  of  the  liver  "  aud  "  py:fmic  absce-ases  of  the  liver."  Even 
this  uttcmpt  at  clasBiticatioii  hus  uo  truo  fouudatioD ;  fnr  tropiL-al  aliaiieBB 
maj  be  pyjt;iuie  in  origin,  and  vith  the  tropical  are  associated  altacesee« 
occurring  with.  or  folIowiDg  upon,  dy6entery,  the  conuection  of  whioh  with 
a  pyoeniic  infection  of  the  liver  ia  a  rnatter  largelv  of  opiniou. 

2.  Yet  another  basis  of  clH&sitication,  broiight  fonvard  by  the  writer,  U 
the  analomictU.  Pus  inay  c/illect  alK)ve,  within,  or  below  the  liver.  and  the 
writer  liaB  Huggested  tho  fnlIowiug  ierniB : — 

A.  Supra-hepatie  ahseess  aignifies  a  eoUectiou  of  pua  between  the  lajerB 
of  the  broad  (coronary)  ligameut  nf  Lhe  liver,  bounded  alnjve  hy  the 
diaphragm,  and  beIow  by  the  liver  substance  where  it  is  destitute  of  peritoneal 


I 


LIVER 


19 


feriug.  The  cause  ot  pus  collccting  in  this  r^on  is,  uccordiiig  to  the 
writer,  a  lyiupbangitis  ol"  tlie  Ij-injiliatic  vt«Hel8  isauing  froui  the  tipper 
Burfac!«  of  the  liver  and  paasing  upward8  towardB  the  diaphragm  t-o  t,'ain  the 
tboraciu  duct.  The  diseafle  foUowtJ  ((tiickly  upou  chill  aud  is  inde|>endeat 
ofd^aeDter)'  or  ochcr  intcstiDal  lesions.  The  pus  met  with  in  supra-hepatic 
abacesaes  is  uot  "  liver "  pus ;  it  is  usuall^  sterile,  and  the  umceba  coU 
appeara  in  it  onIy  after  it  has  discharged  fnr  some  day8. 

R.  IntraJitpatic  (th9ctsses  indude  aH  absoeBses,  whatever  their  origio, 
occuning  withiu  tlie  liver  subetance. 

(1)  Pu3   in    the   Uver   may  develop,  owiug   to   intiammatory  ehanges 

having  their  origin  icitkin  the  liver  it^elf.     Of  theae,  hepjttitis  ending  in 

Biippiimtion  (tropical  abdceas)  is  one  of  the  beet  knovn ;  but  pus  Diay  resiilt 

from  the  damago  taused  to  the  liver  by  a  blow ;  a  hydatid  or  other  cyst 

tuay  supjmratc ;  or  paratiites  may  be  the  foci  and  caiisefl  of  piiruleut  foruia- 

tiona.     Il  is  evident  also  that  inf1ainmatory  hepatic  lesian»  criu8e<l  hy  gall- 

^ines,  pylephK*hiti3,  etc,  inay  belong  to  this  group  or  to  the  tolloffing. 

[2}  Puh  in  the  liver  niay,  however,  arise  from  eausei*  bri/ond  the  Uver,  but 

>t/Atn  tfu  gnthtring  area  of  tkt  portal  v«in.     The  eiippunition  is  of  a  truly 

^yi)emic  origin  and  charactcr,  and  may  have  as  ite  origin  ulccrs  (dyaenteric, 

Lligaaut,  or  siuiple)  auyw}iere  iu  the  aliuientarr  tract  from  the  stomach 

to  the  rectum,  appendicitin,  disetuu;  of,  or  8Urgical  operatiuns   u[)on,  auy 

part  of  the  viacera  or  parts  of  the  aluloiuen  drained  by  the  pnrtal  vein. 

(3)  Pus  in  the  hver  may  result  from  a  general  pyjemie  state,  in  which  caee 

I  the  infcction   ia  oonveyed  by   the  hepatic  artery.     Pywmic  abteedses  of 

\lhr    /iWr    are    U8ually    raultiple.      Ttiey    seldom    attaiu    a    large    sixe, 

[«]lhough    one    uiay   far    outstrip    the   oth^rs    in    dimonsions.      A  cause 

"  Bjoud  the  liver  arcJi  is  alwa)-8  diitcovemble  either  during  life  or  after 

th.     Uvflcntcric  ulccratiou  is  a  common  lesion,  in  vrhich  instanco  the 

"  tropiuul "  abscesa  may  be  merely  an  example  of  pya;niic  iufection.     The 

sigtu  aud  8ymptam8  nf  multiple  absceases  of  the  Uver  developiug  in  the 

>ur8e  of  a  general  pywmia  are  obecure  in  the  extreme.    The  loea!  condi- 

tions  aud  the  train  of  clinical  evidence  iuvolved  aro  but  of  eecondary 

iiuportaut^c  to  the  general  stat«  of  the  patieut.    Tbere  niay  be  local  palu, 

spatitis  or  general  fM!ritoniti8 ;  and  purulent  coUectious,  if  near  the  8ur- 

},  may  even  be  fclt  througli  the  abdominal  wall. 

The  jHithological  foctor  iR  no  doubt  an  emboli.snt  of  the  hepatic  radicies 
'of  the  portal  vein.     The  blood  staais  iuduced  Icads  to  degcueration  of  tisaue 
and  the  formation  of  loualiaed  suppurations,  eaeh  of  wliich  is  surrouuded  by 
aa  area  of  congested  and  hyper<cmic  liver  tisaue. 

Surgical  treatment  is  svldont  called  for  in  the  pytcniic  state ;  but  should 
muj  one  of  the  abscesses  approach  Ihe  surface,  or  give  other  cndence  of  ita 
ice,  the  pus  may  be  dealt  vvilh  aa  in  a  v-ana  of  tropical  absceSB  (aee 

r). 

C.  Sub-hepatic  ahsetaa. — A  few  cases  bave  been  recorded  by  the  wnter 

Othen  of  pua  forming  between  the  uuder  surface  of  the  liver  and  the 

"mriloneuni,  and  pointing  in  the  epigaslrium.     The  liver  tissue  ia  exj>0Bed 

but  not  involved,  aud  the  pus  eeems  to  be  caused  by  a  lyiuphangitis  in  the 

■ob-hepatio  region. 
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NOMENCLATUEE. — The  term  tropical  abscess  may  be,  and  probably  k,  a 
misnomer.  It  can  in  no  aense  be  defined  as  a  specific  ailment ;  but  even  if 
there  is  auch  a  disease  as  a  specific  abscess  of  the  liver,  dependent  upon 
tropical  environment,  it  is  so  obscured  by  hepatic  abscess  due  to  other 
cauaes  that  the  exact  limitations  are  impossible  to  detennine.  At  the 
present  tirne  a  "tropical  abscess"  is  considered  to  be  (1)  a  single  coUection 
of  pua  on  the  liver,  (2)  met  with  in  warm  climates,  and  (3)  associated  with, 
or  caused  by,  dysentery.  This  description  is  in  no  sense  a  definition,  for 
every  one  of  the  three  points  mentioned  niay  be  and  bas  been  contested, 
and  in  many  instances  refuted.  However,  it  is  a  collection  of  pus  ansvrering 
to  this  description  which  serves  as  the  baais  for  discussion  under  the  heading 
Tropical  Hepatic  Abscess. 

Varieties  of  (Tropical)  Hepatic  Abscess. — The  writer  has  from  tirne 
to  tirne  sought  to  differentiate  between  collections  of  pus  met  with  in  and 
around  the  liver,  and  to  be8tow  definite  names  to  the  abscesses  according  to 
their  position,  and  to  some  extent  alao  upon  their  cause  and  pathology. 

A  classification  into  supra-hepatic,  intra-hepatic,  and  infra-  (or  sub-) 
hepatic  abscesses  is  in  accordance  with  anatomical  fact,  but  the  writer  has 
insisted  that  the  first  two  of  the  group,  and  it  may  be  ali,  arise  from  different 
causes. 

Intra  -  HEPATIC  Tropical  Abscess.  —  It  may 
designate  the  ordinary  form  of  liver  abscess  by 
as  "intra,"  and  many  may  dismiss  the  term 
that  an  abscess  of  an  organ  must  be  within    that 

the  term  "  intra  "  is  8upererogatory.  This  is  an  unan8werable  argument ; 
but  although  theoreticaIly  correct,  it  is  far  from  being  practically  so, 
for  abscesaea  are  termed  hepatic  which,  whilst  occupying  the  dome  of  the 
liver,  involve  the  liver,  if  at  ali,  only  to  a  shght  extent.  The  latter  are  to 
be  Bub8equently  described  under  the  heading  supra-hepatic  and  their 
pathology  separately  dealt  with. 

Etiology. — It  is  impossible  to  make  a  definite  statement  as  to  the  cause 
of  a  tropical  abscess  within  the  liver  substance ;  but  there  is  sufficient 
clinicai  and  pathological  evidence  to  hand  to  ju8tify  dysentery  being 
considered  a  potent  and  all-important  factor  in  the  etiology. 

Dy8entery  as  a  cause  of  Liver  abscess  has  the  weight  o£  long  experience,  and 
the  investigations  of  modem  patholc^fy  as  testimonv.  It  is  the  endeavour  of 
Qiany  observers  to  attribute  aH  cases  of  tropical  abscess  to  infection  from  a 
dvaenteric  ulcer  ;  whilat,  on  the  other  hand,  dysentery  as  a  factor  in  the  etiology 
01  tropical  abscess  is  scarcely  recognised  by  others.  This  divergCDce  in  opinion 
is  to  be  attributed  to  the  fact  that  every  coUection  of  pus  in  the  hepatic  area  is 
usually  termed  a  hepatic  abscess  without  reference  as  to  whether  it  be  of  the 
nature  of  a  supra-hepatic  or  an  intra-hepatic  abscess. 

The  fault  lies  in  the  nomenclature ;  for,  bj^  use  of  a  common  term  for  ali 
hepatic  purulent  collections,  two  or  more  conditions  differing  in  their  course  and 
IM.thology  are  grouped  topether  unjustifiably,  A  marked  feature  in  differentia- 
tion,  it  may  be  stated  with  confidence,  is  the  part  played  by  dysentery  in  the 
etiology. 

In  supra-hepatic  abscess  dy8entery  plays,  perhaps,  no  part  as  an  antecedent. 


seem  unnecessary  to 
a  qualification  such 
with  the  criticism 
organ,  and  therefore 
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kud,  except  aa  an  occatiion&l  conoomifauit,  is  seldoiu  met  witli  in  the  liistory  of  the 
«ase.  Intrn  -  hei^atk-  abscesses  are  posnbly  always  subsequeiit  lo  dy80iiteric 
nlceration  uf  the  intestine. 

Intra-hopatie  a^isoesA  iti  the  result,  aocording  to  tliis  statetnent,  of  infection, 
pyffniic  in  natiiro,  frora  th«  surface  of  the  eroden  and  ulf^rated  Ik)W(^I. 

The  /Cature  o/  thf  ItiffiUUm. — When  intianiniatory  Ipsioiia  onding  in  Kuppuratinn 
develup  anywhere  in  tne  gatherinK  area  of  the  portal  vein,  there  is  a  |>o^ibility 
of  purulent  c<il1ection»  appearinK  ii)  the  liver.  Multiple  abscesseK  from  ttii»  cauEe, 
reasonijig  a  primu,  would  ».fiu  tlio  ineviOiblu  result,  and  clinical  L'xperienc«  buare 
out  the  theorctical  ttug^ittiou.  NVcru  Uiiit  tlio  rc»ult  of  dyM>iiti.'ric  lusioti!«  tbc 
matter  vouUt  be  sinapleenoug;h  ;  but  it  is  belioved  the  siraple  (ti-upical)  abst-t*««  i» 
the  variety  asAociated  with  dyse.ot«rio  change«.  Other  ulcerations,  however, 
of  thfl  boviil,  liuch  as  those  met  u'ith  in  typhoid  fever,  lieldont  give  riHc  to  Kuppura- 
tion  within  tho  liver  ;  and  ulcerative  rhangaK  in  the  stomach,  anpendicitiK, 
carcinoma  of  the  bowel,  etc.  when  they  infect  tne  Hver,  do  so  at  a  number  of  foci  ; 
■ud  it  is  considered  the  peculiarity  of  the  dysenteric  gut  to  fnve  rise  to  a  aingle 
■tnoBU.    How  far  this  belief  i-<j  justified  i.s  open  to  doubt,  or  at  leaHt  to  discuMsion. 

The  infoctive  itiat<!nal  can  only  Ih;  t;onvvyed  by  way  of  the  portal  vein,  and  it 
is  a£»umod,  and  iii  niany  instances  it  bas  bet'ii  proved,  Uiat  ihc  eliolci^icul  fuctor 
in  liver  abscess  resiiltiiin  from  dy9entery  is  of  tlie  nnture  of  euilxili,  cnrried  from 
the  sorface  of  the  utceratod  boweI  to  l>e  arrested  in  tlie  nuliclet«  of  thr  divittioiis  uf 
th«  portal  vein  wit}iin  the  Uver.  Dr.  Neil  Macleod  bas  explained  the  tendency  of 
dysct)teric  le(>ions  in  contradistinction  tO  tbe  open  Burbicea  of  tvphoid  or  othcr 
intestinal  ulcerutioii.  to  not  up  liv^r  Hl>scess.  He  contends  that  in  ilyiw^-i)tc'ry  the 
puralent  uiatertal  burrows  bciiciith  the  niucous  ii)eiiibr»iie  ;  tliiil  it  Is  apt  to  tie 
confined  in  tlie  reces.s4*.s  and  by  th«  unde«troyed  bands  of  tissue,  and  thus  retained 
in  Dontact  with  q\wh  radicles  of  the  intestinal  veina.  This  eiplanation  would 
aeem  to  merit  consideration  ;  yet  it  cannot  in  any  seniu*  l)e  considere<I  as  the 
complete  Bolution  of  the  phononiena,  for  it  is  a  fact  that  dy84?ntery,  although  e%'eu 
more  urcvalent  amongst  Natives  than  anionffst  Europeans  in  India  and  elsevhere, 
is  Beldom  followed  by  livcr  abscesses  in  the  čase  of  the  native.  Farther.  it 
doeu  not  in  any  wny  w>U'e  the  question  of  single  and  uiultipic  abscesse«  unltMis 
the  foriimtion  of  oni'  or  othur  of  tliese  is  mfTely  a  i|ueBtioii  of  coineidenoo  or 
«oeidt.Mit^a  view  which  i>i  by  no  meaiis  improlMibJc.  So  puzy.ling  )b  tho  quefition  of 
intestinal  ulceration  and  liver  nlmcesse«  that  more  than  one  ob^erver  ha«  sou^ht 
to  explain  the  aasociation  by  adducing  a  chemical  agency  as  the  mode  of  infection 
of  the  liver. 

Ui«  iios-sible  that.thedy8entcriculcer  iaassociated  witli  a  Bpecifictoxicagoncy — 
rial.  ch»;u»icttl,  or  einbolie— whic!i.  when  it  reaches  the  liver,  tends  toetitabUsh 
a  focus  or  foci  of  suppuratiun,  and  that  the  question  of  singleness  or  tnultipHcity 

I  i«  for  the  uio«t  part  accidentjd. 
AltKretf  uf  the  Lnvv  iiikji^nt/f^nt/i/  of  />v»fH/*'r(/.— Tropical  absoeea  of  the  liv-or 
is  by  liinny  con^idei-ed  to  be  indeix'ndent  o^  dyseiiteric  lesions  in  the  bowel  ;  and 
■tho  gentjrality  nf  statistical  i-ecoi-d-s  although  they  Rhow  some  ftO,  (10,  or  even  80 
per  (V.rtl  in  sereral  coni pu tati ons,  in  no  instance  claitn  that  ali  caaes  of  trupical 
ftbaoeut  are  lo  be  assigned  to  dysentery.  The  opponents  of  the  direct  couDoctictfi 
iMtVMH  the  tfro  pheaoDiena  assert  that  dy3eutefy  is  an  oecasinnnl  concomitant 
of  liver  absce««,  but  that  in  a  larfre  proportion  of  čase«,  as  proved  by  post-tnortem 
records,  no  dyiientenL-  te^ion,  nld  or  fivsh,  is  met  wtth.  The  exulanation  of  tliis 
■biKmoe  uf  poEt-umrteni  evidence  iu  a^-ribed  by  the  uphuiderH  ol  the  puti'ney  of 
dyiK!ntery  m  tln*  le«ion  to  iuiperfect  olMiervalioii.  Thi&  Ih  a  view  which  cannot 
be  upliold  iu  t'vcry  iiintance,  and  the  ejcplanation  probabIy  lies  in  the  cunfusiori 
due  to  the  wiuit  of  ilitiHrcnti/ilion  of  liver  ubscesaea.  As  atated  abore,  tiipra- 
opiitic  iibtMvoMiM  are  not  cau-sed  by,  altliotigh  they  nmy  bc  riccompanied  by 
pr  prii^-itke).  dysentery  ;  but  patbological  records  wntild  secm  to  pomt  to  the 
icluitum  that  intra-hepatic  aucesses  are  dyBenteric  in  their  ongin. 
Tbe  timaha  atli  in  relation  to  dynnt8r7  ia  also  a  qaeRtion  of  di>ipiite  .ind 
individual  opinion.  Tho  discovcrv  of  so-cšilled  aniorbic*  dvscntei^  wus,  bv  tbr 
Itevcn  of  tlir  pot4.>ncy  fur  cvil  of  tliis  infueorian,  luppobod  to  aliord  a  Hilulion 
,«>  of  livcr  alutcesii  in  connix'tion  tberewith.  Aiuii-bic  dy8ent«ry  a»  a  dislinot 
iitrtaar  i«,  howcver,  not  establislied  on  a  securu  basis.  The  verv  presenee  of  the 
ba  L^oli  iH  now  knowii  nnt  to  Itear  a  patliological  MgniticAnce,  for  it  is  a 
nt  in  the  lKvtltliy  gut  The  noniml  presence  nf  the  nm<Bba  in  other  or^ans 
>t  hnen  fully  investigated  :  but  in  Diany  abdoniinal  lesioDS  the  ama>ba  hnda 
~wa7  thithcr,  perlmfM  as  a  cnnstHiuence  of  the  patboloffical  change  mthnr  than 
■•  K  factor  in  tne  origin  of  the  cliangra.    That  tnia  is  tho  cane  in  \\v*'v  puM  lias 
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bctiii  bbscrvoil  by  Ur.  Mansoii.  aml  tho  wriUT  caii  c-<mfinit  \i\a  i^tatciueut.  The 
aiiiicba  is  not  fouiid  in  tlie  pua  Uowiiic  froui  tiic  liver  (ov  tlie  first  two  or  tlirce  itajs 
nfter  opcratiou,  but  appears  with  well  iiigli  regularitj  on  the  thii-d  or  fuurth  (lay. 
Dr.  Mansun  believea  that  tlie  aljsence  of  the  fttna'ba  in  t]ie  tirst  liver  pus  tliat 
esoapfts  is  diiA  to  ttte  fant  tliat  ttie  infiiAoriaii  dit^  amongst  tlif«  dead  cfntral  pus, 
and  IS  nnly  to  bo  met  with  when  th«  pus  rocpntij-  fonned  froni  the  walls  of  the 
absceKstinds  readvescapo,  or  in  scrapingsfrom  the  val  Is  of  theabscesscavity  itself. 
The  wi-iter  is  inclineil  to  beliere  tliat  the  aina'ba  play3  do  part  in  the  changea 
wliich  Icad  up  to  an  abscess,  and  it  is  only  when  the  abscess  is  tappcd  and 
dowing  that  iliu  ainu'ba  travuU  towards  thu  ivgiun. 

It  Kius  bcuu  sugf^CNtcd  lliat  the  aiiiu-ba  itsetf  iu  nut  a  pathological  Factor  iu 
faepatic  Buppuratioa.  but  that  it  carriett  in  ita  substanc«  bacterial  or  other  toxic 
ageuoies  vhich  lead  to  the  establislininnt  of  suppurative  clmnges.  Th!.*:  is  a 
poarible,  even  a  probablo,  niode  of  infet^tion  ;  but  it  is  unsubtitantiated  and  specu- 
lative,  and  implies  the  prešerna  of  the  amneba  in  liver  ab&cesse«  ab  initiu — an 
assumption  which  is  not  corroborated  by  fact. 

Lhvr  fuf. — The  pus  drawn  off  from  a  liver  abs<:ess  is  unlike  that  met  with  in 
xtiy  other  jjart  of  the  lHHly.  The  tii'st  gusU  of  pus  froin  the  centre  uf  an  abscesa 
^  resembles  ordtnary  pus  inure;  c]oBely  than  the  subiseuuL-nt  issue,  but  ita  appcarance 
from  the  vcry  tirut  la  weU-mgh  charucturistic.  A  rather  Bickly.  disagreeable, 
mavkiah  odour  perrades  both  the  initial  and  sub»equcnt  issucs  of  tho  pus.  At 
first  the  discharie  ia  of  a  fairly  uniform  conaistf  nce,  dirty  white  iu  tin(fe,  and 
streaked  witli  biJe-colouring  niatters  or  with  bloud.  Ah  it  tIowsa  sero-sanguinolent 
appuaraiici*  m  cunimunicuted  to  the  pus,  the  colour  b^oming  more  »ud  more 
sauious.  When  atlowtxl  to  »tand  in  a  glas«  vessel  the  absecss  coiituiiti«  aru  seen 
to  Mparato  inio  a  iuaroou-wilouix>d  doposit  with  a  BUpomatant  Huid  of  a  lij^hter 
hue.  in  eonsistoiice,  after  the  tirst  t'ew  hours  of  drainage,  liver  pus  is  pec»liarly 
glairy  and  gelatinous.  It  is  Bearcely  abeorbetJ  by  cotton-woo],  gauze,  or  !int 
drsHBings  ;  it  tendit  to  e^oape  nr  lie  betvreen  the  »tkin  and  the  drtt&tiings  as  a  Ktirky, 
mucoid  nioss.  The  pus  as  it  passet!  along  a  Kvphoii  draitiiif^e  -  tube,  into  tlie 
leD{(th  of  which  a  piece  of  gjass  tubing  Uas  becn  insertod,  is  socn  to  consist 
of  ^el]owish-white  niaases  of  pus,  alnio«t  the  siiie  of  a  i^plit  pea  or  lentil,  tioating  In 
a  ]tiflitly-volouretl  sero-sanguiiiolent  tluid. 

Thv  dtsL-liarge  in  a  favuurable  casc  cuiHains  loss  ard  luss  pus  the  Uuid  bcconies 
lesa  red,  and  iu  tirne  a  bili»ry  greon  coluur  is  oomrauiiicate«!  to  tho  fluid,  pro- 
clainuiiR  the  tnvt  that  the  al^cess  haa  healed  and  titat  the  drainage-tubo  tuay  be 
^atiti;illy  witlidntwn. 

M i<rrniicvpictU  eu-ai/iin/itinti  o/  liv^r  i»is  ?.\\r\vi&  it  to  consist  of  pus  corpusolos,  of 
leucocytcg,  of  large  pigment«!  globular  cells,  in  varioua  slages  of  perfection  or 
rdeeeneratiou.  accordinp  tti  the  staffe  of  the  abscesa,  and  as  to  vhether  the  material 
linder  examination  is  clorivcd  from  the  centre  of  the  cavity  or  fi-oui  the  walls  of 
tlie  ttbscess.  Ked  blood  cor]>uscles,  hieuiatoidin  erystals,  uilglobulesgaiut  partidea 
of  degcnerato  ]ivi'r  tissue  aR*  fai]'ly  conslant  ingreuients  of  Uver  pus;  aiid 
choleslerine  and  Chari'ot-Leyden  erystals  are  occasionally  prOKent,  The  presence 
of  iricro-organisms  npens  up  tlio  qiiestion  of  the  sterility  of  liver  pas.  It  was  re- 
marked  al»ove  that  the  ania>lwi  roli  was  found,  if  at  aH,  on  the  thi]*d  day  after  the 
conimenM>inent  of  the  tlr>w  of  pu.-?  from  a  liver  ahscesE.  The  writer  has  never 
found  tlie  anio-ba  duKng  the  early  dayK,  and  furtherinonv  lias  not  aiways  found  it 
in  the  later  days. 

He/trititig  and  Anw  AbfcfSf. — In  warm  climates  acute  (and  chronic)  hepatitis  is 
more  cx)inmonly  met  with  than  in  temperate  zones.  Under  "  Hepatitis'  this  suhject 
wa)t  fully  discuss(.-d,  and  It  woijl(l  appear  that  liepatitis  iiiay  play  a  juirt,  a  stgni- 
6caul  jMirt,  in  thu  etioIo^y  of  liver  absct»is.  It  has  long  b^eu  recognised  tliat 
amougiit  Kuropeuns  dweHing  in  tJie  tropics  the  Uver  is  tlie  viscus  upon  which  the 
greatcst  calls  are  made.  It  is  too  often  assertctl  that  ejccess  of  food  and  drink  and 
deficiency  of  exereise  are  ihe  explnnatioiis  of  the  fre4iue!icy  of  hepatitis  aml  liver 
ahgoess  in  Kuropean  dwellors  in  tropical  as  comparea  with  residents  in  temperate 
dimates.  If  it  la  true  that  Europeans  in  the  tropics  thu«  indulge,  stili  it  remains 
the  fnrt  that  persons  Uving  in  temperate  climates  who  habitually  over-eat  and 
drink  are  scarcely  aHected  by  either  nepatitis  or  liver  absce-ss.  (.kimate  therefore, 
or  sume  locul  conditious,  uiutit  detitrminc  the  incideiioc  uf  the  hepalic  lesions.  The 
native  of  the  tropics  becouics  aeelimatisiMl— that  is,  has  bcen  taught  by  experiencc 
to  suit  his  habits  in  eatiug,  drinking,  and  clothing,  to  his  eu^^i-oaments.  Not  so 
the  ICur\ipean  immigraut ;  in  none  of  tliese  does  he  follow  implioitlv  the  teaching 
of  native  i>xperienee,  and  hc  suHers  no  doubt  in  consefiuen«:*.  The  h.uropean,  moro 
e8pecially  in  his  clothing,  in  his  unwis«  want  of  preciiutions  against  ehiUs,  and  in 
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a  niimber  «f  other  WAys  expose3  the  surfac«  of  ihe  body  to  altornate  over-lteAting 
ADd  ovcrcooling,  w)iirh  niust  caII  upon  ttome  orgnn  to  (feal  with.  Kxpprience, 
aad  to  BOme  defcren  only  pl))'&iol(>g^y,  hait  iihown  thAt  it  in  thc-  livAr  tliat  t.s  inosllj 
taxed^  or  that  nt  any  rate  mves  out  jiliy8iologrically.  Tlio  suddon  chill  after  violent 
exercue,  wbether  it  be  the  marchmR  oE  soldiers  in  the  iiun,  or  tlie  Tolunt.iry 
eaerciaes  of  iporl,  cau»es  a  det«<nnination  af  blood  to  the  int^enial  organs,  ami  the 
livor  becotnes  oonK(!Ktv(l,  h^))ura-mic  or  inHaiiied,  according  as  the  recurrencijii  o£ 
ohill  are  occa«ional  or  cuntinuLtl. 

It  would  ap|>eiir,  Iiowever,  that  thcreisaonie  dctcituliung  cause  beyoud  bepatic 
hjrpenemia,  for  in  certain  trupiral  recionti  liver  abscesses  are  Bcarcely  known,  even 
amoogflt  Europeaiia.  ThiH  isefii>eciany  repart«d  to  be  theeasein  the  Wei»tlndies; 
bat  vhen  ihn  matur  is  iiujuirod  into,  the  region  in  vhicli  liver  abeceBses  ara 
"oonspicuous  hy  their  ahsetioe"  is  cnuch  Mridcr.  Within  the  tropicfl  the  meteoro* 
lo^cai  conditionH  are  very  dissiniilar.  Heat  is  aDty  one  factor  of  a  tropical 
cUmate  :  the  cold  al  niclit.s  is  aelilom  considered.  yet  in  it  the  fluctuatiuiui  in 
temperatura:  that  test  ih«  physical  powers.  In  th«  tMjuatorial  Inilt— that  ia.  ihe 
r«(^uu«  tiJttoudiiiR  to  1^'  nurtli  uiid  so\ilU  uf  tliu  equalor  iiiuht  chillh  aru  unwuntcd 
occiirreni-es.  The  ctimate  of  the  eouatorial  beli  i«  as  uiflereDt  fruru  that  inj- 
mediHtcIv  to  the  north  mul  aouth  ot  it,  oud  yet  '»ithiu  the  tropics,  as  is  that  of 
IjOiidon  in>in  St.  Petf^rsburg  or  New  Vork.  It  is  tlie  area  of  cquahle  temperatur« 
and  ahnoift  per[H-tual  enloi  :  winter  and  Hummer  are  mere  names ;  the  temperaturen 
oF  l)ic  night  niiil  <hiy  vary  but  a  few  degrevs  ;  chill  in  uncuiuuion  thererui«,  tho 
body  being  ex|XKerl  to  a  fairly  et^uable  hent.  In  llie  wholo  of  the  tsjuatorial  belt, 
livor  ab«cess  is  almost  a&  rare  os  in  teniperate  clintat«s,  and  ono  is  driven  to  the 
conclunon  tiiat  the  ab^enc«  of  the  sudden  changes  from  day  to  night  temperature« 
in  these  regions.  and  it.s  nrcjient^  where  these  conditionti  prevail,  TnAy  have  a 
potent  influence  in  <let*>rmtning  the  ailntent 

A*  with  the  anitrb)*  «o  with  othor  bacteria — neithcr  Btreptococci  nor  staphjlo- 
OOvci  being  demonstrtible  in  liver  pus  during  the  tirst  days  of  flow.  It  is  to  the 
pas  of  this  charncter  that  the  terui  sterile  hasi  been  appHe<l,  and  the  phenunionon 
W  ccrtftinly  peeuliar.  The  writ«r  is  incline«.!  to  tlie  vii-w  tliat  liver  at»ice»>r«arisinK 
(rOMi  inct«.stat iL'  or  pyit.-nuc  infection  win  l>e  found  to  eont^iin  baoteria  in  every 
caae ;  Imt  tltat  idioi>nthic  or  truo  tropical  absce&^es,  the  resuH  of  hepatitis,  may 
not  Bh"iw  hacteria  in  their  content«  until  nfter  the  pus  Hnds  exit  from  the  liver. 
Bat  the  fomuition  nf  pDK  indepen<lently  of  hsct«rial  infection  vrouhl  transgress 
ihB  basia  of  our  palhologiL-al  knnwle()gt\  Rut  liver  pus  ia  often  wholly  uulikc  pus- 
troni  other  parts  of  the  I>()dy  :  in  uiany  instancea  it  acarcely  cnn  l>e  closscd  as  pus 
al  nlL  Tlie  dis<'harge  more  often  i-esembles  necnised  tissue,  difDuent  liver  tiMUe 
consisting  of  bnjken-down  liver-cells  und  tis.sue  tloatlng  in  a  soro-sanguinolent 
fluid.  It  in  piissible  that  tho  eutting  otfuf  tlu^  bliHjd-BU|iply  to  a  localised  area  of 
the  liver.  duv  to  oonge»lion  or  hyiXTii'inin  of  tho  liver  it«elf.  iiiay  give  rise  to  this 
necrotic  |i.iti'h,  and  that  Vinct^rial  inferlion  uiay  follow  upon.  instead  nf  preceding, 
thn  pathnhigical  i-hange.  IW>  tliis  as  it  niay,  it  is  a  fiu:t  tnat  many  observers  have 
Bob^ntiatf^  thi'  stati^menl  that  liver  putt  ifisuing  from  a  recently  tapped  abscess 
ia  frequently  storilo  for  tim  most  i>arL 

Maitirta  and  /frfKttic  jW^j>f.— Tliero  is  but  little  to  justify  tli<!  belief  that 
malArial  poitouing  has  any  direct  influence  in  causinu;  liver  aljscess.  Althuugh  in 
inany  i&>taiice»  the  two  factors  coerist,  yet  are  theyljyno  iiieans  colrrminou)«  m 
thrir  gooKtaphical  distribution.  Moreover,  tlip  changea  induoed  by  umluria  in 
ihe  viMcra  generally  aro  more  of  the  uature  of  a  ciiThotic  or  plastie  iiatuiv  than  of 
»  dt-(tr(K't.ive  irt-  rotrograde  i-haracter.  Mitlariul  ptgmeiitation,  the  result  of  blmid 
liageneralinn  liy  ihe  actiun  of  the  plasniodiuni,  is  nut  calculate<l  to  h^ad  to  norrosi« 
of  tilUtufH,  ahliougii  it  is  true  tlie  cells  in  (he  walls  of  the  lie|>atie  capillaries 
arp  «o  tillt>d  «-ith  pigment  as  to  oVMtru<-t  i>r  A«tually  block  the  tiinien  of  the 
VBBdl.  MnJaria  in  ali  pro>Mibility  serves  meri>ly  to  neaken  the  functional  povrem 
of  tlie  liver,  to  thereby  render  it  more  snsceptinle  to  dii<ea»e  and  loiui  lit  to  rosist 
thf  iu^uenceii  bn>ught  about  by  chill. 

Tho  flinical  hiitory  of  an  individual  caee  of  liver  (intrs-hepalic)  ulieceM 
iuay  prcAcut  divorgont  p«)inta  nf  delali  and  intt.rest,  but  there  are  a 
number  uf  phcuomeaa  pretty  generali)*  met  \vitli  wht'ii  u  scrica  ofcadca  are 
studicd.  A  Europcan,  on  arrivnl  in  the  tropics.  gtjnemliv  liuda  that  tho 
OODtinitcd  huAt  act«  aa  a  slimulaut,  and  in  mental  and  ph}wal  vigour  he  ia 
at  hi«  bettt  AfWr  it  inay  W  tvvulvu  months  the  digestive  orfjjans  maj  show 
l^mptomi  of  iinpuinuuut,  aud  hupalic  duraugcmeutt«  are  apl  to  give  riM  tO' 
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trouble.  Theae  niay  consist  of  digestive  upael  merely.  or  the  liver  inay  be- 
|come  actively  congested  or  hjpera^mic.  Hepatitis,  with  the  ueiial  feverish- 
'dobs  and  local  right  hypochondriac  discomfort  or  pain,  may  eitsue, 
'accompiLnied  by  aii  iuteatiual  flux  or  dy8eiitery.  The  liver  will  l>e  found 
enltirged,  tender  to  perciiKaion  and  paljtation ;  and  the  patient  nnll  Hxhibit 
nll  the  signs  and  Bvmptoms  pecuUar  to  hepatitis  (see  "  Hepatitia").  The 
eod  of  the  attack  wUl  be  either  rcsolutiou  aud  recovery.  or  the  intlauimu- 
tion  may  cud  iu  suppurabton.  In  aiiotber  group  of  cades  the  [utlieut  may 
be  attauked  by  dy«entery,  which,  after  running  the  U8ual  cour««,  iuay  end  in 
recovery  eo  far  as  the  dy9eDteric  gjmptoms  are  concemed.  But  he  doe« 
not  rcgain  hia  strength  propcrly ;  the  appetitc  is  uot  good ;  \vork  is  a  trouble, 
owing  to  latigLie  atid  laiiguor:  he  lias  Bleepletts  uights,  and  sutTeni  troui 
beadaches,  liaf.kachtw,  uausea  at  timeft,  depreKsion,  and  irritahility  of  teruper. 
Attacke  of  fever  at  irregular  intervala,  or  tonrards  evening.  conipel  him  to 
lie  dowD  or  seek  tiis  bed ;  aud  after  t^eing  aslcop  for  some  tirne  he  vrakes  up 
btithcd  in  pcrspiratioa.  Sooner  or  later  he  becoincs  con&ciouB  of  a  seuac  of 
fulness  in  the  right  hypochondrinui,  auaocialed  witli  ucoasional  twiuge8  of 
paia  which  become  more  aud  iiiore  prouoouced  and  coustaiit.  The  evidence 
»4>r  hepabie  tnnibln  i«  now  bo  prontiunced  tliat  the  uttentiou  of  the  mediral 
practitioner  is  ilrawn  tu  tlte  hver,  wheu  the  probahilitv  of  suppuratlon 
having  taken  plače  wiU  be  suggested. 

The  Local  Sitjm  und  Symptoms  of  HfjHitic  Absceitf. — Wheu  un  abacees  of 
fair  size  o4x:upiB3  one  lobe  of  the  \i\er,  peiTussiim  vili  elicit  the  fact  that 
there  is  a  general  enlargenieut  of  ime  lobe,  or  that  the  outtjne  nf  the  Hver 
dulness  at  ono  aspeet  of  the  orgiin  is  altered.  The  abaceaa  iimy,  !iowever, 
be  8o  sniall  and  so  deeplv  seatcd  thiit  neithor  by  palpation  nor  by  perciission 
caa  the  livei'  be  made  uut  toexeeed  thii  uoruial  limit«.  On  the  other  haud, 
vvlicn  the  altst-esa  ia  largo.  one  lobe  niay  be  j>alpably  incn^aned  in  »ize,  or  an 
increai*e  in  dulnesa  in  one  direction  is  evident.  The  direclion  iu  whicli  ihe 
diilneitH  exi8ts  will  depend  on  the  direction  the  abacei«  take« :  for  it  niay 
advanco  towardtJ  Ihe  upper  or  uuder  a.si»eet3  of  the  hvvv,  or  it  iiiav  bulge 
towardH  the  abdominal  wall  or  laLerallv  toNvarLls  Llm  right  wall  of  the 
^ichest.  The  abacesa,  ahould  it  advance  towart)8  tlie  anterior  wh11  of 
the  abdomen,  may  be  /elt  as  a  uniform,  rouuded  tumour,  eiuooth  in 
outline,  and  yieldiiig  a  aense  of  tenaion  or  of  tluctuatiou,  oocording 
os  the  abscesa  is  fairly  deep  in  the  liver  tisaiies  or  uh  it  ommpies  the 
Burface.  The  abai^eaa  Tnn.y  bulge  to  8Ut;h  an  extent  that  it«  presence  ia 
obvious  to  injt]i€etion.  aud  a  distiuct  promiiience  ia  descernible  8onie\vliere 
in  ihe  epigaatrium  or  in  the  right  lij-jHJchondriuni.  If  easilv  palpated  it 
may  be  potuihle  to  recognise  that  tlie  part8  arotiiid  the  abiueaa  ure  liard 
and  indurated  nwiDg  t<>  inflainniHtory  thickening  of  the  liver.  A«  the 
absce«8  approaches  the  abdominal  wall  prriioneal  frktion  will  be  heard. 
Al  firab  the  friction  soundfl  correspoud  to  the  apex  of  the  tumour  ouIy,  but 
na  the  abacest«  iucreaaea  iu  kizo  tmd  atill  fiirther  eneroaehert  iipou  the 
alHluminal  wall  the  area  of  friction  will  priden  in  a  cireular  mauner  With 
the  widencd  area,  hovvever.  it  will  be  found  that  in  the  central  part  friotion 
soundf)  disappear,  due  either  to  adhesionu  haviug  taken  ploce  or  to  an 
effbaiou  of  lymph  between  theopjiosite  peritoncal  aurfaocs.  If  tlie  ul>.scoa.s 
ift  allovved  to  advance  without  »iieration  the  frictiou  area  gradually  extend8, 
and  the  central  non-frictional  patch  iij(;reaKtw  ;*ari /wjM)f  until  it  attaina  a 
diameter  of  aeveral  iuches.  Tliis  observatiou  ia  of  great  practica!  iinport- 
ance,  for  it  indicates  the  exact  l<x:ality  whcre  the  abscess  may  bo  opened  or 
tappod  wilh  8ufety.  The  \vriter  haa  availed  himaelf  uf  this  obaervation  iu 
aH  iiperations  for  hepatic  ab«ce88eH  nhich  develop  forvards;  and  he  has 
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been  able  to  prove,  by  post^mortem  observations,  that  it  is  Bafe  to  cut  into 
or  to  puah  a  trocar  aud  canuula  ioto  tbe  central  uou-frictional  arca  vithoat 
fear  of  {leritoneHl  extr.ivaaatiun  evori  when  no  acIhe&ionB  had  furmed,  but 
wlien  inerelj  tiocciilont  and  unorpanised  Iymph  existed. 

A  liver  abeoess,  bowever,  of  considerable  size  taay  be  preseut  deop  iu  tbe 
pareocbyma  of  tbe  liver,  aud  givo  rise  tu  uo  endeniie  of  a  tumour,  uor  of 
peribepalitia,  nor  auy  other  aij^  of  local  hepatic  trouble  wbatever.  lu  auch 
oaaeB  tbe  uonetitutinnal  simptome  inay  alnne  serve  to  Riiggest  tbe  {maesce 
of  pas  in  tbe  Uver. 

Pain. — Id  tbe  earlj"  stages,  wben  suppuration  develgps  after  be|tatitiit, 
tbo  pain  peculiar  to  bepatic  inflauiuialiou  iH  to  l>e  ex[H«tbd:  but  wn  tbe 
afaMeas  developa  tbe  hepatitis  suhsides,  and  pain  niay  practic'ally  conipletelv 
diaappear.  There  ro&j  be  a  couple  of  pinta  of  pus  pre.'«nt  in  tbe  liv^r,  an<J 
tlie  patient  sufler  do  pain  thorefrom.  This  di^ap^icamace  of  pain  often 
leads  tbe  doctor  astray,  and  tbe  patient,  being  free  of  the  paiu  (and  it  Diay 
be  the  feveriidiness),  refti.fea  to  lie  operated  nj>on.  Ttiis  is  une  of  tbe  coiu- 
niiinest  aources  of  failaoy  in  tli«  treatment  of  fiver  abecess,  and  tbe  posaibility 
of  the  occurrence  Khnuld  nuvRr  be  lo«t  sight  of. 

Pain,  bowever,  may  never  bave  fornied  any  part  in  the  initial  8yinptonw. 
Iu  a  liver  ab»cess  ariaing  some  months  6ub8equent  to  an  attack  of  dysentery, 
tbe  suppuration,  if  deeply  seated,  may  proceed  iudependeutly  of  bopatitis^aDd 
witbout  jiain.  Tbe  }iain  when  prenent  iuay  be  iicute,  or  it  may  aiuouut  to 
disuouifort  merely,  ttie  variation  in  8everity  de])ending  npon  tbe  part  of  tbe 
liver  vrbicb  ha«  siippnmtcd  The  ncarer  tbe  pus  is  to  tbe  surface  of  tbe 
Mr){an  the  greater  \vill  tbe  paiu  be,  aud  rite  rcrm.  The  parcnobpna  of  tbe 
liver  is  scarceh',  if  at  ali,  t4usi;eptible  to  pain, — a  faut  vbicb  is  \veU  illuatrated 
wbun  asi)iratiDg  tbe  liver  vritboiit  an  anjestbetic.  Wben  tbe  needle  of  the 
aspiratijr  reaches  tbe  liver  titteue  in  such  circumstancee,  tbe  or^^n  can  Im 
traversed  in  various  dircctions  witbout  elicitiug  any  degrec  of  pain;  and  it 
is  only  wheu  the  cutiiueouB  »iructure**  or  wben  the  diuphragui  is  puuctiired 
tbat  aoutti  pain  ih  tromplainod  nf.  It  ih  perihe]iatitiB,  and  not  hepatitis, 
whirh  causes  (lain  in  tbe  region  of  the  liver. 

It  i«  plain,  therefore,  that  pain  may  usher  in  hej^atic  suppuration,  niay 
tben  completcly  subsido,  only  to  appear  agaiii  when  the  absces^  advanccs 
to  tfie  surlaue  of  tbe  liver,  cau »ing  |>eribc]Mttitit4 ;  on  tbe  oilier  baud,  puiu 
luav  not  play  n  jiart  in  the  original  onset  of  the  disease.  and  uiay  be  deferred 
untjl  the  »urro\indings  of  the  liver  are  affected. 

l'ain  vrhen  prcs4!ut  may  auiuuut  t<:i  mere  dittcomfon,  felt  mo6tly  when 
the  |iAtieut  turns  upon  the  left  side — tbe  increased  ueigbt  of  tbe  Uver  cauaing 
dragging  pains  in  tbe  rigbt  bvpochondrium.  The  hearts  aotion  aiso  is 
impeded  by  tbe  same  poature.  \VlieD  uiure  acute  tbe  paiu  may  give  rise  to 
a  stttbhiug  feeUiig  iu  tbe  intercustal  tf[NUT8  Mverlying  the  Uver.  Tbe  right 
shouldtT  niay  lie,  and  verv  fr»]ueutly  ia,  the  Heat  of  a  couHtatit  aohing  aud 
irriiiiiing  pjiin.  The  8itiiati«^n  ol"  the  shoulder  pain  rarie«  wiih  tbe  jtart  of 
the  onvironment  of  the  liver  involved :  it  is  ohiefly  wben  the  dia]ihragni, 
and  eonsequeutly  tbe  pbreuic  nerves,  are  irritated,  that  the  pain  is  felt  in  the 
iliouldcr.  Tbe  explanatiun  of  ihe  paiu  is  fotind  in  tbe  couneution  U:tweeu 
the  nulirlcM  of  i\w  pbronio  ner\'e  in  tbe  uet'k  and  tbe  descending  limncbitM 
of  th«  KUpttrficial  uerncal  ploxu5.  \Vheu  the  liver  is  merelv  congeated  or 
"  heavy  "  witb  pti<i.  ihe  Hcuitiition  felt  tn  llie  .ihotilder  i.s  usually  of  a  dragging 
Daturo  and  utay  lie  uiislakeu  for  "  rbeiiuiatit^  "  {lains.  Tbo  vcrtebral  bordcr 
uf  the  Bcapula  is  tben  tbe.  part  complained  of,  but  wben  ffub<diaphr«g- 
ttic  perihcpatitis  develops,  the  pain  ia  often  of  a  buming  ubaracter.  and 
'  jnst  witbin  tbe  angle  fonued  bctwcen  tbe  olavicle  and  the  {ivroruiou 


26 


UVER 


proGees  of  tho  scapula.  The  paiient  maj  be  able  to  e^ucitlj  localise  the  pain, 
and  can  placc  thc  linger  on  tlie  precise  spot,  but  occasionall/  the  paia  ia 
dilTuse,  itiid  its  Uiiiitd  are  conveyed  by  ih«  paiient  jilaciing  the  whole  hand 
i»n  the  t(ip  of  the  shoulder. 

The  preseuce  or  absenoe  of  paiu  in  the  Bhoulder  ia  no  aid  to  diagnosis 
of  the  prcaeuco  or  absencc  of  pus  in  the  liver.  It  mercly  iudicatea  a 
perihopatitis]  but  the  cause  of  the  leaion  may  be  other  th&n  a  puruleut 
collection. 

TVk*  Efftri  upvn  niher  rwc«rfl;— An  alweesfi  in  thp  liver  may  involve  neighbour- 
ing  viHcsjm  ancf  structures.  The  particular  iasues  aflected  depends  upon  the  course 
tlic  pus  follow.s.  \Vhen  the  pus  burrows  tawiinl8  the  dome  of  the  liver  the 
diupnnigni  and  the  structures  iidjacent  on  itt  thoracic  asiMurt  will  bo  im[)Uirat4^. 
/VrijnVi/ is  comiiiuii,  Hud  tlitr  frictiun  !>ouiiids  of  tbv  inllaiufd  pluum  will  ob&cure 
tho  friction  sounda  duo  to  porihcpiititis.  The  tvvo  laycrs  of  ihe  b«tsal  pleura  will 
l>e  cenient4xl  by  Iyinph,  nad  tlie  udjacent  surface  of  the  lung  synipathi5eJi  in  thfi 
iiil1aiiimii.tory  change.  TUe  /w»v  at  its  base  Ijcoom&s  oongest«d  or  pnftunionic, 
These  chaiigM  ai-rt  nii«  in  part  ta  tlie  arrest  in  thoracic  nmvt-nifint  over  the  sput  of 
the  intlaidniation  and  paiu.  Alxioniiu;d  brfntbiijg  givas  nlace  to  thoracic,  and  the 
lowei'  ribs  ntv  niiii.!ntuin(xl  in  «s  iminobilc  a  stat«  hs  iKjssible.  Tlie  coiuiei|Ufnce  is 
that  tho  blood  in  tlie  lotvor  (Mirt  of  the  ri^ht  lucig  iit  apl  to  sag,  and  tlie  luUic-sion 
to  the  diaplira^^  and  the  intianiniatory  ciianges  wliieh  atiiict  the  base  of  the  lung 
ali  oonibine  to  favoiir  consoMdation.  A  right  ba^al  oonge«tinn  i.s  a  contmon 
flmical  tixp«rient.'ti  in  metiiral  practice  in  the  trfipii*  ;  it  nmy  mKreIy  indicate  » 
sta^aatiou  of  blood  in  the  region  of  the  bing  iniine(Iiately  over  a  conge«ted  or 
hyperH.>inic  Hver,  or  it  iDay  point  to  a  real  int3ainniatory  atate  of  the  lung  do©  to 
hepalitis  or  |>enhepatitis,  and  the  Hubphrenic  foriuation  of  pui^ 

Whon  Ihe  »tinmtrh  ib  encroached  upun,  ^astric  irritati^m  will  be  in  evidenco, 
with  voiniting,  mtusca,  aml  inabHity  to  retaiii  nourisbrncnt.  The  cv/t/n,  although 
h  hepatic  nbsoess  friH]ucntly  iiiids  it«  way  thither.  Kolduici  shows  niiirkod  evidence 
of  pnyfiiological  change.  .lust  b<'fore  pei-fonition  in  the  eolon  Ijikes  plaoe  oonstips- 
tion  u&natly  ohtains,  and  then  distension  of  the  coccuin  and  afit-endin^  colon  from 
ga«.  The  op])iwite  condition,  bnvrever,  niay  prevail,  and  nn  in-itating  tlux 
characteriae  the  action  of  the  bowel.  The  ffail-hlndder  is  seldom  encroached  upon, 
and  it  is  rare  for  jaundice,  due  to  iaiplit-ation  of  tlio  biliary  ducta,  to  be  met  with. 
A  ht-^Nitic  abscess  advancing  downwards  n]ay  pr&vs  upou  the  tnain  biLe  ducti  ur 
the  bih'  paosttgeii  liuiy,  owiiig  to  iluodemd  c»t«rni,  become  obstrmited,  and  m>  cause 
jauiidiw.  The  spleen  iti  livyr  abscess,  or  in  tliu  liepatitis  whicli  usuullv  precedi« 
It,  may  i>e  said  tu  Iie  alway*  sniall.  Tho  rwiS4»n  for  this  is  to  Ix'  found  m  the  fact 
thftt  tlie  i»ortAl  cireuiation  is  in  no  wav  interfered  witb  by  a  tropipal  nhsoess  in 
tlie  Uver.  \\'lien  the  spleen  is  entarge^i  in  inttamniatory  livpr  [«>sioris  it  ix"»int8  to 
a  pyti-phlebiLiit  an  tlie  ran^e  of  the  dinorder.  Fcir  the  same  reason  niKifM  and 
congeslion  of  the  vcitis  biitlow  the  diaphragin  are  pmnounced  by  their  rarity  in 
iutiaiumatory  atfections  and  »uppumtion  of  the  tiver  it'Self. 

The  riglit  reetus  muscle  of  the  abduniinal  wall  is  UBuany  inaintained  in  a  rigid 
oondition.  The  uiusclu  asauuies  tbi»  )H>silion  as  partuf  the  g<'n>!rHl  elfort  to  en»ure 
freedoui  fruiu  innvenient  in  the  neighi>«iurhood  of  the  iiiflanic<l  imil  painful  organ. 
\Vhen  exau)iiiutiun  of  the  liver  by  peruiission  or  pulpiitioii  i^  attewpt4M!  llic  rt^tus 
muftcle  is  throuii  inlo  a  .stili  more  hriu  state  of  spasiu,  and  inay  be  felt  as  haiti  os 
n  boitrrl  in  its  attenipt«  to  guai-d  the  inlKined  organ  lioiieatli.  In  this  direction 
also  the  invohintA.ry  protective  impulne  is  ko  niarked  timt  the  patient  incHnes 
the  whole  iriink  towards  the  right  side,  and  ahouki  he  a-ssume  the  erect  2>osition 
the  body  is  seen  to  incline  to  the  right  and  forvards. 

ConitUvtiviial  Si/mptoms. — The  preseneti  of  a  liver  absce«*  niay  come  to 
be  recognised  ouly  by  a  grailual  pP(x:eB8  of  escbmiou  and  by  ne  prunounued 
iuilial  8yinptnms.  At  other  tiioe«  a  definite  jteriod  of  conimeneenient  is 
ascertainable  and  cftn  l>e  readily  deterniined.  When  suppuration  followa 
upon  a  hepatitis  a  riffo-r  usimllv  nshers  in  the  devehipmont  of  pus ;  but 
wheu  the  »liscess  arifUJH  subsequently  to  dy8enter)'  the  {»eriod  of  iuvaaion 
is  more  indutinite,  and  a  eoUection  of  puH  iuuy  l>e  prenent  unkD0wn  to 
patient  or  doetor. 

Sioeating  at  night  ia  a  marked  sjmptoni  in  suppurative  hepatitit^,  and 
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as  the  illoess  derelops  the  Bveatiug  becomes  profuse,  appe&hng  od  every 
oocasion  on  whioh  the  patieut  go«8  Lo  aloep  during  thc  daytimo ;  and  the 
palient  m&y  hiivc  lo  get  up,  eHjieciiillj  in  p^^intc  aliHceHses  uf  the  liver,  not 
once,  l>ut  two  ur  three  tiinen  in  ihe  night,  to  change  hi»  gnrments  awing  to 
their  U^ng  saturated  with  8weat-.  At  oll  times,  exoepl  diiring  the  actuul 
|ieriotl  during  whicti  ihe  rigur  threateus  or  prcvoUa.  thc  ekiu  is  moiat  and 
clauuny. 

The  temperature  of  the  b(Mly  in  Uver  alMcoRR  does  nnt  aIwayR  run  a 
tjpicol  courae.  As  a  nile.  aflcr  pus  has  heen  developed,  and  has  beea« 
preaent  in  the  Uver  for  some  tirne,  a  morning  drop  in  tem^ierature  and  an 
cveuing  c.Kai.H.^^rbation,  with  or  \vithout  a  rigor,  is  the  nile.  Tho  uuiliual 
tompt-niluru  niay  lall  beluvv'  the  normal  iMinHideraMv,  96"  K.  or  even  h>wer 
Ijeing  rtigislured ;  the  evening  tempemture  nmy  rise  to  100'  F.  only^orit 
nifty  reach  101'  to  104*  F. 

\VhcM  the  ab8ce8a  develo[)t4  gradually  and  inAidiouflly,  as  is  thc  caee  in 
moet  intra-hejmlic  abHi:esw»,  tuUouing  upon  old  dy8enteriu  trouhlea,  ttie 
initial  rise  uf  temperature  is  very  gradually  devetoped  ;  hut  when  the 
abeoesB  in  ovute,  fnUowing  upon  ouut«?  heitatitis.or  »Iien  the  ubscusa  is  aupra- 
hepatic,  Lhu  {ire^ence  of  pns  in  UHuallj  u^himnl  in  hy  a  tempi-ratum  rangiiig 
from  lO^r  to  105  ■  F.  This  high  register  niay  i>e  mainlained  IVtr  scveral  day«, 
but  arterwards  tho  temperature  Hiictuatcs  and  the  acceesiuns  of  lever  are 
irregulor. 

In  aUca8e8,howcver,whcn  tlicpusliiiHaccuuiulAteil  inqiiantity  and  hectic 
is  not  premnt,  the  tendency  i<^  for  the  temperature  to  fall  lo  aliout  the 
normal.  MAny  caw;8  of  estahU^hed  liver  nbt}<;L>»«,  in  whicli  a  pint  or  two  ot* 
pufl  in  present,  are  attouded  l>y  no  abnonnahtv  of  temi>erature,  the  ther- 
mouuter  showiug  a  noruuil  temjierature  morning  and  evening. 

When  hectic  follow8  u^mn  operation.  the  uRual  occesiiion  of  temperature 
oe  the  day  advanccs  l«comt)S  pronounced. 

7'ftf  AlimmUirtf  Caruti. — Thc  ionguf  in  tho  earlier  sta^es  of  hepatic 
Ippunttiuu  rt-miiius  woudt;rfull,y  L-lean.  It  is  Uiiually  »omt.-what  reddeued, 
id  H\vnlh>n ;  t\w  furrowK  aiid  rugat  »m  pre termitu nil[y  pntminent,  and  nt 
the  back  a  velvety  coat  of  a  vellovi^h  tingi>  pereiHta.  It  is  in  no  sense  the 
longue  of  "  biliouanefls."  and  it  ia  remarkable  how  small  a  part  "  biUous " 
eympioms  play  iu  hepatic  abeoees.  As  the  disease  advances  thc  toogue 
beouincK  drv  and  abnoniiallv  red,  and  even  bare;  aphlhiB  and  Hordes  in  the 
teeth  ure  a  lal<;  aign  and  i]8tuilly  iudicate  a  fatal  imue.  Vomitinff  in  the 
eBrly  pjirtnf  ihi?  d»sejiw)  ik  a  common  sjmptom ;  but,  as  thi?  general  he|>atitiR 
orcongiHtiuu  Hub^ideH  nnd  the  abacem  dcvelops,  vomiting  is  not  a  marked 
feature.  Shoiihl,  however,  the  abscess  advance  towardi4  and  aflbct  the  vrnUs 
of  thr  fltomach  or  duodonum,  vomiting  in  an  aggiavated  form  w)U  recur 
aod  oontinue  tmtil  the  pus  Gnds  its  Vi'ay  into  either  viseus.  I}y»eDter7. 
oonttipACion.  or  autual  diarrhcea  may  prcviiil  throughout  or  altemut«  during 
tbe  ooune  of  a  Uver  abrneiis.  When  the  atjsecss  i.H  more  or  les«  "  latent,' 
conBti|iation  ir  tlie  rult*:  whi'n  hepatio  congeHtion  iibtainK,  diarrhtfa  will 
prolinbIy  onsue ;  bni  shnuld  hepititia  occur  m  oonjunction  with  nr  dcvelop 
at  aDy  period  of  tho  courso  of  a  Uver  abeuetM,  dy8enter}*  (bUMxl  and  mucu:«) 
um*  ivftult — the  condttiun  of  tho  l>owel  depeuding  allogether  U])on  the  staCe 
of  the  Uver.  An  int(«tinal  flux  with  b1(XHl  and  nniciu  may  or  niav  not  be 
digniiiod  by  the  name  of  dy9entery.  We  are  apt  to  reganl  tlie  presence  nf 
hlofpd  and  mucuA  in  the  »lfMj\s  as  indicatioua  of  a  apecitic  disea8e — namely, 
dyHcut«r>';  but  it  m  |>0H8)ble  that  mere  portal  conguetiou,  vdtb  change«  in 
the  radieluH  of  the  portal  vetu  or  the  iutestinuH,  lunv  cauHe  a  Qux  of  hlood 
and  mucoB  of  a  t^mporarj  natnre  and  of  a  non-speciHc  cliaract«r.     Certuin 
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it  is  that,  wit)i  the  preaeuce  of  piut  in  Ihe  liver,  a  dux  of  ihti  kind,  aud  lustiug 
Ibr  a  few  days  only,  is  a  cnminon  featnre.  r)vBentflry  as  a  spocific  aihiient 
runs  a  detinite  course ;  but  au  iiitestiual  flux,  resembUng  dy8enteriG  raotions, 
maj  oome  and  go,  during  the  presenco  of  pus  in  tho  liver,  in  a  Houiew!iat 
erratic  fa.'«liion  totall}'  iiulike  Irue  dyrtenter)'. 

Tli*-  Urinr-. — Unitea  and  uric  acid  are  welI-Digh  invuriablv  dej)«wited 
when  th«  urine  cools.  The  nriue  is  high-colonred  or  dnrk.and  iLsually  som©- 
what  Bcanty  wheu  an  ab^cess  'v^  developing;  but  \vhcn  the  pu«  give.s  rise  to 
no  fcveriftli  8ymptunifl  the  nriue  becomee  iairlv  normal.  The  quantity  ol* 
urea  vanea;  one  day  it  ia  in  exj»a8,  tlie  fttlltnving  day  it  niay  lie  normol  m 
quaolity  nr  w>nHiderably  dimiiiisbed.  As  a  rule,  when  the  patient'8  tem- 
peraUire  is  up,  the  urea  is  in  exoeB8 — that  is  to  «ay,  whilst  the  hepatic 
parcnchymtL  ia  irritatcd  and  iU  functiou  exalted  the  urea  is  iu  exccs» ;  llie 
opiHXsilo  coiiditioii,  li(iwever,  natunilly  uIiLitin-s  when  ji  lar^f  portiou  of  the 
liver  is  rondered  funtjtionloes  by  the  presencc  i»f  piis. 

AlbuDiin  in  the  urine  is  by  no  means  a  eouimon  feature  in  liver  abftocRa, 
but  occa.sionaUy  tmccs  of  albumiu  are  found. 

Tht  Effett  upon  the  IMfer  itgel/. — When  nne  pait  of  thp  liver  U  rendered 
functionleaa  or  destrojed,  the  remaining:  poi-tion  lwcoinRS  liymrtr«»phiod,  and 
takes  up  the  work  of  tho  diacaaed  portion.  The  riglit  lobe  oi  the  liver  miij 
be  peduc»l  U>  a  mere  shell,  yet  iuay  the  fuuotional  activitj  of  tho  liver  con- 
tiiiui\  and  in  erouri«)  of  timu  retuni  to  full  working  onier.  The  writur  haa 
brought  this  fiift  pioiiiinentlv'  forvjinl  cm  srvend  ocviision«.  As  nn  instance 
of  the  eoinpeiisatory  possibilities  of  the  lie«lt3iv,  iu  regivnl  to  tho  diseoAed, 
portion  of  thf  liver.  tlie  tollovvine:  exaniple  will  suliice : — At  a  post-Tiioi-teni 
i*xainination  of  a  Chinese  pri.«.onpr  who  committe<l  suieirle  in  the  caol  in  HonK 
KoTiir.  tho  writ4)r  found  thi)  ri^ht  hnlf  of  ttin  livi>r  ivHncffl  to  a  .Kinnll  iniuts  u{ 
fibroiis  tjsiiUL*.  A  t:U»iM»r  «xainiiiati«Hi  j(1ioww1  that  the  lihrtius  inasR  was  oontinuous 
with  n  tlssue  of  like  niLture,  nOiicIi  extended  upwHnl»  thix>ui[h  the  diiiplii-aicni  and 
into  itie  Hght  luna.  In  other  vurds,  thaL  a  ri^dit  liver  auscegh  liiul  di44.^h:irged 
upwar(is  tlirough  Uio  lung,  thn-t  tlic  pus  had  tjeeii  fXjre<:toi-ated,  and  that  the 
wholc  trncfc  harl  heiiltnl.  On  woi((liiiijt  wliat  ix-inaine(l  of  thU  liver,  it  was 
found  that  it  Mcalerl  withtn  an  ouni-e  or  f avo  of  (hc  nuriiial  wetehl  of  the  liver. 
The  left  lolie.  the  lohiilus  spigcliii,  tlie  lolmlus  qimHrat.u.s,  »lut  the  lohuliis  caudatUB 
w«'r(»  enormouxly  liypfrtropliie<i — ali  the  part-s  in  fart,  to  wliirh  fhe  left  hranohea 
of  thi!  portal  vein  and  hepatic  artery  are  ilistributetl.  Ilv  siibse<iuent  ubsurva- 
tions,  by  ejcpenuienUil  iiijectious,  ete..  "tlic  writ€r  ha«  lMM*n  ablt*  t«  prove  th«.t  there 
are  twu  fitfff  to  tlie  liver,  each  equal  iu  bulk,  and  eac!i  half  presided  over  by  an 
(Miuai  iiizfd  bmnuli  of  the  portal  voin,  lie|mtic  aii:ery.  aiid  hepatic  duct.  In  fact 
thc*ro  is  a  right  and  left  livur  in  juxtniH)sitiuii,equal  in  wcight,  uut  havinK»e|Kirato 
vaseular  and  V*iliary  ciri-ulntion.  ItiKcase  of  uno  side  of  tho  liver  ne*«!  nol,  antl 
very  saldom  doe-s  involve  the  other  ;  and.  inoi-eover,  whcii  onoKidc  isde^troyed  the 
other  niay  take  up  itA  functions.  There  is  nothing  unique  in  this,  for  we  have  the 
exiii]inle  of  one  kidnitv  exoeuting  the  wnrk  of  botli  wheu  une  is  renioveil.  A  liveri 
theroTore,  in  whii'li  diseo^  is  i-ontino^l  lo  ono  sidp  niay  eome  in  tinie  tu  fultil  the 
funtrtion  of  the  vliole  ;  and  jfiven  tirne  t<>  develo)),  tiie  oompensatory  power  is  so 
marked  that  a  person  niay  reeover  completely  with  only  haft  a  livor  left. 

Dia^noM. — It  is  plaiii  from  the  accouut  of  the  sigus  and  8yuiptonLH  of 
liver  ftbecMiaft  that  there  is  no  one  featuTB  w)iioh  i«  permanent.  Tliere  niav  be 
no  pain,  oiiugb,  teiu  peni  ture,  or  bejmtic  onl.ir>,'enieut  to  indicatc  that  a 
oollectioo  of  pua — it  inay  he  of  a  tair  size,  occupies  the  hepatie  area.  On  the 
other  band,  aH  these  inuy  be  preaent  and  yot  the  sigua  aud  svniptoms  inay 
I«  due  to  other  cauaes  than  an  abacet«.  Ifi/daiid  of  the  liver,  iu  cuuntriea 
where  bydatids  prevail,  i«  the  niost  likelv  ailnient  to  be  mistaken  for  liver 
abaoe*w.  There  are  typicaUy  several  diatiuguishing  feiitures:  pain  is  raro 
in  hydatids,  coniuion  in  liver  abaccss ;  increasc  of  temperature  is  the  rule 
iu  abscoaa,  the  cxceplion  in  bydati(Ls;  u  liiHlor}'  4if  bepatitiB,dyBentery,  and 
hectic  are  frequent  cnncomitants  of  abeccss;  brdatids,  on  the  other  hand. 
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uoleae  wheu  thcy  pruceed  lu  euppuration,  8faDW  uouc  oi  thesc.  Bul  aa 
abaoMH  inay  be  laUnt  aud,  if  large,  inny  give  rise  to  the  prtMence  of  a  painless 
tnmourmth  Huctiiation,withoutaDy  otlitirlocaloreonBtitutionaldistUTbaDce. 
On  tl)i>  other  hand,  uothing  is  more  coraiuon  than  for  a  tropical  rcsidont  to 
»hovi  sigutt  of  failiiig  health  without  auy  detiaitc  diugudsublc  lesiou.  hom 
uf  Wfi*rht  uiid  uppulitu,  \vaut  of  mcDlal  and  ph^sical  energy,  ovanoKcent 
Ktlacks  of  fever,  occasioual  intestinal  diaturUancaH  may  persiRt,  und  yet  it  is 
iiiipcts-iible  to  aacribe  thoaignsand  f'fymptoiD9  to  aTiy  particular  organ.  More 
ortcn  than  not  "ulimat«"  is  oasigned  as  the  cauae,  and  the  palieut  is 
adviaod  tu  ^o  home — thal  is,  to  return  to  Europe.  During  tbc  vu^age  home, 
espeuiall}'  when  ciolder  lutitude«  an>  reaclietl,  ur  »rif  r  being  at  home  a  year 
or  more,  Byniptoui8  of  liver  abflcesB  develnp  which  in  ali  pmbability  was 

Itreseut  bnt  "  latont  "  before  the  patieut  left  the  tropica  Muet  of  the  aiagle 
iver  aljacesac«  met  witli,in  Hritoia  at  aH  cvcut^,  occur  in  i>er8oiia  wha  have 
retumeil  IVom  the  tropics,  uut  ueceNULriIy  recently,  fur  u  livcr  ahnces«  may 
appoaryearHafterleaving  wariii  climatea.  That  the  altRcess  wa8  in  the  liver 
liefore  lea\'ing  the  tropics  i8,of  oourse,  not  positively  kuown  ;  but  the  writer 
hna  had  experience  of  patieuls  whnni  hi-  hua  K«nt  home  with  llie  indotiniie 
KymptomB  above  recorded  aud  in  whoma  liver  absces*  deveIoj>wl  aftcr  rtsacbing 
En^nd,  and  the  coDcluKion  that  undiagnosed  pus  oiistcd  in  the  hver  before 
the  [Kttieut  left  tlie  Iropics  would  Beeui  feaaible  und  probable. 

Of  the  coDditioiiM  and  ailmentii  likely  to  l>e  inii^taken  for  liver  abeeeaaaiaJ 
— pylephlebiii8.  pvelitif*  of  the  ri^ht  kidney,  pnevuuonia  of  the  right  bonev^ 
heiHititit«,  h}'p<Tii-mia,  otngestinu  ur  ciil.ir^ement  t»f  the  hver  duu  to  uardiac 
or  piiliuounry  lesious,  gall-stones  or  inflammation  of  the  gall-bladder,  siib- 
phruuic  abauesA     Thasecan  oaly.be  eliiuinated  l(y  (uirefulcliiiiealolieervatiou 
and  a  fltudy  of  the  histoir  in  eachcH8e.     Malariain  ita^vmptoms  rosemblusj 
ia  some  mcaauro  those  due  to  pus  in  the  liver,  and  bere  agnin  eliuioal : 
are  of  the  utuiout  value.     In  liver  abeceas  the  Kplccn  in  mddoui  enlarged 
there  may  l>e  no  maluriul  paraaitea  iu  the  blriud :    the  nmxiuium  rise  in' 
tAIDpOTature  tukea  phiru  tuwunU   evening  onlr;   qninine   haa  no  speclfiu 
eOiBOt  OD  the  course  of  the  fever.    Ilejuitic  enlargetnent  in  malariu  in  general : 
in  hepatio  abeoees  there  is,  when  the  abeceam  approoche^  the  flurfacc*,  a  disiinct 
tiunuur.     PerihepatittH,  thu  reault  of  malaria,  ia  UMually  general,  and  not 
looaliwd  aa  in  the  eose  nf  \ms  reacliing  the  liver  houmlariea. 

Enlargenient  of  the  liver  in  lencocvthitmia  <tr  j^rnicinus  aniruiia  uuj 
soggest  pus.  but  the  general  K)1llp^>m8  and  an  esiiuiiualiuu  of  ibo  bi 
will  »ettle  the  dinguoni'«  uell-uigli  couelui<ivcIy. 

Of  other  tumoura,  aiich  a«  gummata,  thuHe  of  a  nialignant  naturo,  etc^ 
olinical  acumen  must  determine  the  dillerential  points  at  mw.     In  almr 
ali  caaea  whero  livtr  abecesa  is  suspected.  uiplaDatory  puucturu  of  the  ]ivi 
a  justilied  aud   tthoiihl   be  unilcrtaken  at  au  L'arly  [leriud  of  the  (UnetaJI 
Shonld  leacocvtlut-iitiii  oramemia  I«  preaent,  lu)wev«r,  puncturc  of  liver  is 
unadvisablei  but  in  thij«  čase.  as  in  malaria,  an  eKaminauon  of  the  blood 
from  ihe  finger  will  aid,  if  it  doea  not  altogether  deeide,  the  diugnoua. 

Prognosin. — ]iecovcry  fiom  a  liver  abaceandejMindH  upun  the  caufvtof  tht: 
diMue,  upon  the  counte  the  ptis  puisues,  upon  the  stage  at  which  the 
duttue  )A  brought  under  tnstment,  and  upon  the  natura  of  the  operation 
undertakcn. 


Wben  Uiere  i»  moro  timn  OIM  abtoBM,  uiil  w|iun  ihe  dimsatm  \m  mmat^t^ 
witb  (iveneral)  pyiim)ia,  tho  pnunoris  U  higlily  urifavnumbU^  Should,  on  thr  other 
ImnJ,  th«  »bficat«  liv  singli-uiitl  )je  of  the  iiatun*  of  ii  "  trtipicu]  "  ubtKtM«,  iiuitMid  of 
*  pftnmc  inftvtion,  the  patiftit  wiLh  or  vithoat  opemUon  ha«  a  ebanc»—  it  inay 
b*  a  fair  or  evcD  a  good  trhaitci— of  recovery. 
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When  the  abacesa  pointa  at  the  anUrior  tmll  o/  tAe  abdomeH,  and  is  bliere 
apenet),  the  prognosis  is  favourable.  When  the  absoess  bursts  in  the  6auW, 
recoverv  inay  also  hv  Uo\yod  iur. 

(ioou  resulti  luav  tilso  fol]ow  the  burituuf  v/  thf  (iJ/«r<-)i»  into  a  brvnr/iUf, 
the  puK  findiiig  exU  by  wiiy  of  tlio  cxpc<:toi-atioii.  This  result,  although 
ooiisidered  i\  favoutnble  t*rinin«tiou  by  thoee  whu  stili  l^lieve  in  non- 
intei-fereiive,  i»nnot  \ie  regarJed  ns  (iikIiIj  fa\oiirnl»Ie,  The  abstiass  iimv 
be  of  htieh  a  liize  Uiiit  tht>  puK  rannol  lx>  mittirif;ntiy  tjuifklv  ox|>eotomtKT, 
antl  the  air-patissgB8  of  botti  lungs  nmy  1m^  gvaiciped  with  tho  quaiitity  of 
puB,  causing  an  infeetive  pneuinonia  with  s[>eodiIy  fatal  reaulta.  On  the  other 
naiid,  the  c-on8equent  ex|)ectoration,  uwinK  to  the  pus  risins  in  the  bronchi.  ii)ay 
8o  harass  itie  |>atitint  that  ali  alteiiipts  at  rest  or  sleep  ure  im)K>K<ii1)le  : 
aiiij  thu  pattcut,  alrua(ty  uiifuublud  by  Ihi;  illness,  inay  succumb  iit  u  day  or 
two  from  cshauslion.  Slmuld,  howevcr,  tho  iiiitial  rupturu  uf  tho  absuess  be 
livfd  tlirougli,  there  is  no  guarantee  that  recoverv  will  result.  In  siirh  trases  the 
rule  is  thrtt  «  lien  the  «lwtV!!6s  ravity  it  rt-Iieved  o/  it-s  con)«nU  a  (;»jfisation  of  fever, 
icouch,  ett^,  takrtj  place,  only  to  be  roiit^ve^l  when  tfie  cavitj  rfitijls.  Kniptying  and 
'relinitip:  Tnay  alternato  for  amny  niontha  or  for  yi>ars  I>efore  tho  cavity  rioals  ;  and 
the  patiuTit  nt  any  tinie  Taay  develop  tiectic  and  succumb  to  tho  nrolonged  coa- 
atitutional  strain.  At  HrBt  the  intervaU  in  the  attaclcs  niay  be  iiut  a  weeic  or 
two,  but  afterwards  two  or  three  or  inoi-o  moiiths  mav  intervene.  Kvery  tirne 
the  cavity  HUs  the  [latient  becomes  feverish.  metancholir,  loses  appetite  and  weight, 
is  unable  to  pursue  his  dai]y  occupatiim  and  is  (x>ntine(l  tn  hU  Ited  or  to  the  house. 
The  i-e&ult  inay  be  ri-cuverv  ;  but,  on  the  other  hiind,  a  fatal  iasuo  is  not  un- 
'oommoit.  Morcover,  once  tlie  abaceas  has  been  nUowed  to  burst  into  the  lung, 
rthe  clmnces  of  lucalising  the  pus  in  the  liver  by  aspiratiou  are  Ki''ca^ly 
diminislied,  or  inay  bu  i-emlorod  altogether  iraiKJssible  ovring  to  the  narrow«l 
liniit«  uf  tho  soc  of  the  abecess  in  the  li%-cr.  Such  a  resull',  thorefoPL'.  Bhould  nevor 
be  wuitwl  for.  To  atlow  a  liver  abseei«  to  burst  througli  the  lung  is  unjustifiable  : 
it  uii^ns  either  want  of  acunien  in  dtagnosis,  or  a  honitAtion  in  opcration  nhicU 
i«  not  confiistent  with  mtional  treatment. 

liiiptureof  an  absoesa  of  t!ie  liver  into  thfl  pUura  canses  symptonisof  empjeina, 
and  unlp!w  8peedily  operated  upou  wil]  oortainIy  ten<l  to  fatal  result. 

Kupture  of  a  hepatic  nljsve;^  into  the  stomach  briiigs  on  voinitinK  of  liver  pua, 
and  a  cessation  uf  tlie  urgf;nt  !jyniptom8  urising  frooi  the  retained  pus  ;  but  the 
prognosis  is  inusl  unfavourable. 

Whcn  livor  puM  linds  ex  i  t  into  tho  penvardiujt^  the  iKriUmetil  cavity,  or  tho 
infn-utr  vcrui  niift,  a  speedily  fatal  čase  can  on!y  bc  looketi  for. 

Pus  from  the  liver  inay  burrow  downwar(lB,  and  after  involving  tJie  ri^lit 
kidney.  iiiay  tind  exit  in  the  ureter  ;  or  it  may  pass  behind  the  kidney  anri  noint 
in  the  toin.  The  former  generully  ends  fatally,  but  the  latter  inay  re»ult  in 
ji»covery. 

Of  ali  the  niodes  of  spuntaneous  termination,  tbat  by  way  of  the  lung  is  the 
most  coinnion.  ttender  has  auaty5ed  the  results  of  &63  c^iaes  of  liver  absoesa  and 
finds  tliat  in  l'»!t  l-jisl'-s-  tliat,  is,  in  28  per  cent-  spontaueoub  rupture  oceurred,  and 
t!ie  palh  tftken  by  the  pus  in  tlio  ICAf  uu^eii  is  reconiocl  by  Itentler  aa  follores;  — 
Kuptuif^d  into  the  lung  in  .'i9  casos  ;  intj)  tho  peritoiiouni,  39  ;  into  the  pleura,  31  ; 
into  the  »toiuftch  and  iluiKlenum,  8  ;  into  Ihe  colon,  O  ;  into  the  loin,  C  ;  into  tbe 
bile-duL-ts,  -l ;  into  the  infitrior  vena  cava,  3  ;  into  the  kidney,  2  ;  and  into  the  iieri- 
cardiutn,  I.  The  order  here  eitf»r|  fairiv  w«-II  represcnts  tlif  Kcale  nf  danger  in 
[«pontaj»eoua  ruptui-e  Kenerally.  It  will  Ur  observ^l  that  in>  of  tlie  ruses  bui-st  up- 
wards  into  either  the  lung  or  pleura,  proving  the  frequency  with  whicli  theabsceas 
is  situate<l  towardK  the  bac-k  or  doma  of  the  hver.  The  course  of  iJie  pus  ia  no 
doubt  determined  hy  the  ctmrse  of  the  Ivniphatics,  and  as  the  niajority  of  the 
Iyinphatics  of  the  Uver  tind  exit  upwai-dii  betweeu  tho  lay«ra  of  the  corunary 
liganient,  tbc  pnth  of  the  pus  is  no  doubt  thuu  deU^ruiined. 

Earlf/  o/frrition  is  an  important  factor  in  the  rccovery  from  liver  abscess. 
Delay  can  only  lead  to  \oaa  of  strength,  destruction  of  liver  tissue,  and  involvo- 
tnent,  or,  it  may  be,  the  perforation  of  some  neighbourtng  vitK^us.  There  is  ng 
justificatjon  for  delay,  and  the  postponement  of  tne  ojioi-arion  for  even  a  single 
day  roay  lejtd  to  unfavounible  resutts. 

Jfor(i/i*j/.— Statiatics  of  tlia  resulta  of  liver abscais  up  to  the  last  tiiventy  yeani 
havo  littlc  bcaring  upon  prcsent-day  results.  Operati<ms  are  underlaken  now  at  a 
niuvh  earlicr  stage  in  the  diseaMC  ;  clinical  8yuii>ltinis  have  a  olearer  inU.Ti>rulatiou  : 
iho  aspirator  as  an  aid  to  diagnosis  has  revolutionibcd  our  ti'eatmoiit ;  Liatorisui 
bM  minimised  the  dangers  of  laparotoaiy  ;  and  a  liver  abscess  is  no  longer  viewed 
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lu  tite  rsre  discace  it  wiis  nnce  held  ta  be,  nor  dretided  l>y  Uie  surgeon  as  a  veli- 
iiigli  incarable  ailment.  Kieures  vrhtch  once  intlicatec]  a  morta1ity  of  80  per  cent 
froiii  liver  abscens*^  liave  fallen  lo  bHtwwn  20  and  30  i)fr  ceiiL  and  tliere  is  no 
doubt  that  with  uarlier  op«mtioiui  tbe  iiiortality  will  be  ttlUl  furtlier  reduced. 


Tkeatmknt. — ifedieinat  treatmoDt  in  auppuraliou  in  the  Uver  is  cou- 
fined  to  allayin<;  the  «ITet;tK  uf  nuch  concurrent  ailiuent«  a.s  hejiatitis, 
intestinal  Qux,  dyi<ciitery,  aml  fevor.  Thusc  are  t»>  I«  treated  with  the 
usual  Femodicd  tq}eciaUy  u]>pUcable  when  no  abscess  iu  the  livor  ia  prescnt, 
bul  iuf  each  and  ali  tmiv  l>c  dcjicudent  upon  »r  causcd  by  the  proseuce  of 
pu8  iu  the  liver,  the  iimuus  uf  trualtnent  and  drug»  at  our  dii^poHal  tnay  fail 
to  a<M-,nniiiUsli  the  inarked  elleota  Hsuallv  attributed  to  thein.  Ponltices  or 
counttir-irritation  of  the  livor  and  dru>^  may  sen'e  to  luitisatc  the  locol 
ttud  ^cuerul  ufVeuUi  of  bepalitis.  Dy3enlery  uiuv  bc  lrwited  by  Kf^-^oin  salta 
i»r  hy  imicacuaulia,  and  fevor  uuiy  be  controlled  by  wjine  »ae  of  the  availalde 
melhouA.  None  of  these  applicationR  or  druga  can,  liowever,  afiect  the 
»bsoORB^  which,  vheri  once  formed,  exi8ts  08  a  pathologiuU  produot,  ini>jtiiuble 
of  trealuient  by  uioiHtunal  agencies. 

ET.prcUint  TrfM-hnent. — Liver  abBcesses  fiave  heeii  foiind  uu  tKtst-niortem 
©xaimnaiion  to  have  bevomt*  ab(<(irl»ed.  In  the  substiiuce  of  Ibe  livcr,  what 
oould  only  Imve  beca  the  sites  of  pus  have  l>oeu  very  occa8ionftlIy  met  wit!i 
in  b(Nlie»  in  whir.h  nu  clue  to  pus  being  preeeut  in  the  liver  wa8  afTorded 
duriiiK  life.  Tbe  pus  evidently  bccaiue  abaorbed  and  a  fibroufl  or  a  cretaoeoui^ 
remnunt  niav  be  aU  tluit  betmy8  tlie  fuct  that  pus  once  wa«  prcsent. 

Eipecliint  trcatmeut,  hawevcr,  bcars  a  brnadcr  signiiicance.  The  belief 
L<xiMted,  if  it  does  uut  yt;t  esiat,  thal  it  was  tietter  iu  ihe  interenta  uf  the 
patient  not  to  ojierate,  but  tn  let  the  pua  pun^ue  itn  lient  toward8  the  Itinj;, 
inte^tiue,  or  vrhatever  orjjan  nr  tissue  it  select«  to  traveme.  This  principle 
of  treatnicnt  was,  no  doubt.  advocated  in  view  of  the  unBatisfactory  resuils 
whieh  obuiued  froni  the  older  form  of  operatiou.  Partly  alao  it  wa8  due,  no 
doubt,  to  hesilntion  nu  the  part  of  uiedical  ]>racliiiiuierK  iMolatiHl  in  out-of- 
tho-wtty  places  to  undertake  alKlominal  ojiemtifms  Hin<;le-l)anded.  There  is 
now,  lKiwever,  no  juslification  for  the  espeutant  Irejitment.  With  tlie 
(iHpirator  aud  a  aimplc  trocar  and  oaDDula  any  nicdical  mau  cau  opurate  by 
hiuutelf  and  at  ouce.  and  tbere  ib  uo  reaaou  for  debty.  Ttie  expectant  treat- 
inent.  therefore,  cannot  be  too  atron)^ly  condemned.  It  i«  Mfrong  in  principle, 
and  danjjcrouR  in  the  extreine  to  the  patii^ut.  rielay  even  ia  indefcnsible. 
Tbe  luuuient  a  livcr  ubacess  is  suspeotod  no  tirne  ought  to  be  lost  in  explor- 
ing  the  livvr  and  driiiuiug  the  abeceas  when  fouud. 

Ejcjtloriii/f  the  Liver  for  Pus. — There  are  two  rulea  to  Ikj  fnllovrcd  wlien 
AH  rtb«jefl8  iu  the  liver  ia  snspectod:  (1)  explore  the  liver  at  once  by  the 
ncMidle  of  an  uHpirator;  (2)  be  prepared  to  opemte  forthwith  if  piu  ia 
found.  There  need  be  no  hesitancy  in  regard  to  probin>r  tbe  Uver  by  a 
hollovr  ncedle  in  aearch  uf  pua.  If  pu»  ia  not  found,  the  conge^tion,  hyper' 
firmia,  or  intl&muiatory  state  of  tbe  liver  will  l»e  relievod  by  the  punct\ux>& 
The  pricking  of  the  Uver  capaule  iu  several  places  may  of  itself  lesuen  tbe 
{Min  aud  tension,  and  the  abHtraction  of  btood,  either  imiiicdiately  by  the 
needle  of  the  aspirutur,  or  by  tlii;  Hubae<i^uent  escape  of  blood  into  the 
peritoneal  oa\'ity  froui  the  puncturea  iu  the  Uver  (aee  above),  vrill  do  good. 
\Vben  o|«rating  iu  auch  oaees,  and  when  the  blood  t1ow8  f«irly  freolj 
Lbrough  tlie  tiRpiruting  necdle,  the  writer  iuvariably  aUovra  tbe  bl(XMi  to 
flow  to  the  extent  of  5  to  8  ouni^ea  beforu  withdrawing  the  noedle  and 
inaertiug  it  eleewhere.  Thia  procedure  is  u8uaUy  attended  by  HutisfuGtory 
rMulUi,  even  when  no  pua  is  found.  the  temperature  falling  almost  im- 


32 


LIVER 


raediatety,  the  pain  suhiuding,  and  any  cough,  local  diatreaa,  or  intcatinal 
flux,  which  had  exiflted  previouslj-,  disappeoriDg. 

TAf.  Sit£  o/  /'uneture. — The  needle  of  the  aspirator  U  to  be  insertad  at 
tito  point  vhere,  by  percu^sion,  abnormal  du)ne&s  ia  elicited.  It  mAtten 
not  whether  the  dulness  or  the  tumuur  is  luade  out  in  the  front,  the  right  side, 
or  in  the  scapular  line,  of  the  chest ;  or  whether  it  is  tuvards  the  epiga-strium 
that  the  abscess  is  tendiiig,  und  tlm  abdominal  wall  hna  tu  bu  punctured. 
When  the  chest  wnll  has  to  be  travcrsed,  the  inexperiouL'ud,  in  such  casm,  liesitate 
tor  Hnatuuitcal  reasons  to  pimcture  beyond  «  couple  of  inchea  above  the  Iowor 
Ijurdcr  uf  the  rib  eartiUge-s.  The  pleurn  desc^nd«  to  withiii  thren  ringer«'  breudth 
ui  the  rtb  cartilageH,  and  it  is  ihirt  aimtnmic^il  feature  »hich  engeuders  the 
hesit«ncy  U>  piincture  hicher.  Thero  n(*ed  b«  no  such  dread  ;  the  fact  that  the 
pleura  is  travpri*d  hy  tne  needle  or  by  a  trocar  and  cannula  ia  no  deterrent, 
and  ali  danger  from  nuch  a  Kource  is  to  he  discounted.  The  danger  of  panctnr- 
ing  the  lung  itself  is  »Iso  of  hut  anatoniical  int«rt>itt.  TJie  hght  lung  nunnaUv 
oomes  as  low  as  a  line  druwn  frum  the  Mtcrtiuin.  at  the  sput  wherH  the  Hixt]) 
cartilsBe  juins  it,  buckwunJs  along  the  right  side  to  the  upiue  of  tlie  tentli 
dorsal  vertubru.  This  Umit  in  the  nipple  line  cr0!>scs  the  sixth  rib ;  iu  the 
p«at«riur  axillKry  Uue  it  croiises  the  eighth  rib ;  and  in  the  scapular  lino  the 
tenth  riVj.  It  may  be  unviae  to  puncture  al>ove  these  leveU  ;  but  when  the  livor 
is  swolIen,  or  wben  a  cuUeotiou  of  pus  has  putilied  up  the  right  lung,  there  is  but 
little  dancer  of  the  Imig  being  voundod.  Tho  »-ritor  has  frequently  punctured 
the  luug  dtiring  un  explorution  of  tlie  liver,  as  tostiHed  l)y  a  bloo<l-tini^(>(i  »pututu 
sub8(}quently,  out  no  untoward  8yniptom  has  ever  re&ulted.  It  is  n(wlle^«. 
thereforo,  to  confine  explon;tory  puncturas  to  sub-plearnl  or  even  subpulnu>nary 
Umits,  as  no  damage  can  lie  done;  by  adhering  too  ic:Iasely  to  these  nornial 
anatomien.)  limita  an  alMcesH  of  the  doma  of  the  liver  nmy  be  altogether 
uiissed. 

?'A«!  Depth  of  (he  J^auctttre.^Hovf  deeply  is  it  safe  to  insert  a  m-edli;  or  a 
tr«car  and  cannula  into  the  liver?  The  chief  dangers  to  be  conteninlated  is 
puncture  of  the  inferiur  vena  eava  ur  the  trunk  oi  tbe  portal  vein  (»cfore  it 
gaias  entraneu  to  the  Hvor  substrtnce.  Tho  writer  has  experinientidlv  ttsted 
the  point,  but  the  ehanoes  of  exnet  nieasureinent  aro  fow.  So  fjir  ttiis  nuii  bcen 
proved^ni\mcly,  that  in  a  body  of  32  iin^Iies  in  circuniferenue.  and  in  the  regiou  of 
the  liver.  the  inferior  vena  cava  i«  4  inrhe-s  from  the  Burface  of  the  che^sl,  any- 
where  in  tiie  heiiatic  region  in  a  horizontal  line  drawn  round  the  right  side  of 
the  chest  from  the  mid-iine  in  front  ti»  tlte  angles  of  the  rilis.  The  measurementa 
were  made  in  the  frozen  section  of  the  body.  \\nien  chejit  moaaurements  are 
j^reater  or  loss  than  32  inches,  the  di3tani:e,of  oourse,  pi-oportionab!y  diminishes  or 
mcreases  ;  but  it  may  be  taken  ii^  a  broad  rule  that  nu  needle  or  troear  ahould  be 
intraduced  to  a  greater  depth  into  the  liver  iti  the  dirwtion  of  the  vertebral 
oolumn,  hori/.onUtlly  fi-om  the  surface,  than  4  inches.  Shoukl  tliin  rulo  be 
ubserved,  tlie  dangers  of  lifemorrhage  w)iieli  havo  iteen  reeordcd  lui  having 
occurred  ftfter  hepatic  expIoratory  punnture  would  probablv  be  annulled.  TTio 
ijortal  vein,  shoiild  it  l»e  punctured  at  the  pate  of  the  liver  before  it  broaks  up 
m  tiie  liver  substance,  wnuld  probftbly  re^ult  in  fatal  ha-mnrrhage.  Thi«  accident 
it  isdifticult  to  guard  against  by  anatomieal  measureiuents,  but  čare  exercised 
during  opcration  that  the  needle-point  is  traversing  resisting  tissues  will  gn  far 
towards  preventing  so  unt^jwar(l  a  result.  The  writer  has  had  the  needle  of 
the  aspirator  and  the  tn>car  and  cannula  with  which  he  operates  marked 
in  inches,  so  that  the  depth  of  the  puncture  by  either  instrument  is  exactly 
known. 

Hffort  exploratory  puuoture  of  liver,  steps  should  be  taken  to  reader  the  skin 
and  instrument  .isepiic.  Afirr  operation,  sbould  pus  not  be  found,  it  is  ncceii- 
sary  only  to  wipe  tiie  puncture  wound&  clean,  and  cover  theni  mer  with  «  iiliu  of 
blue  wooI  and  a  csoating  of  cotlodion.  A  binder  round  tho  bfidy  fntni  the  levol 
of  the  nipples  to  the  uinbiticus,  pulled  tight  and  securely  pinned,  fihould  L»e 
applied  ana  kept  in  plače  for  severa!  days. 

An  anatthftu;  should  always  be  adiuinistered  when  explnmtorv  puncture  is 
undertaken  unless  thero  uro  puhuonarv  or  cardiac  conditions  forbidding  it. 

Opcration  htj  (1)  (hf  Truear  and  CannuUi. — The  treutment  <if  liver  abscesses 
by  trocar  aud  cannula  and  8ub8equent  dnunage  has  iuuuy  udvocat<w  and  many 
detractora ;  these,  however,  wiU  be  di.Knussed  llit^?^.  The  principlo  and  practice 
foilowed  by  the  writer  in  the  ti*oatment  of  liver  abhr-ess  is  that  initiuttNi  and 
practised  by  Dr.  Patrick  Manson.    Tn  the  hand«  of  niany  [iractitioners.  aiso,  the 
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tmt4)r  has  seen  esoellent  results  ^-onl  the  aame  line  of  treatinent ;  and  Chera  caa  be 
liUle  doubt  that  on  the  principle  taught  by  Ur.  Mtuison  Uver  aV>gcesses  wilt  in 
futura  be  treat«d.  The  instrument  iit  a  trocar  ^nth  a  l>ayunet  puint  titting  into  a 
Ckimala  some  4  or  5  inches  lung.  Tlu-r  i>t«pei  uf  tli«  operation  are  as  fullows : — Wlien 
pas  bas  becu  found  lty  esplunttor^  punctun.>  wit.h  thu  nL^HlIi*  of  thc  a8]>ii-ntoi-,  the 
pus  »liould  not  lic  tlruwn  oir  in  uny  quantity,  but  iiiurely  in  quuutity  sulficient  to 
e^tablisli  the  faot  that  pus  is  presi.'ut«  The  rt>aHon  for  tJuK  ii»  ovident ;  for  \rere  the 
abaoess  to  t^e  emptiod  it  would  \>e  unponsilAe  to  teli  when  tJie  canniila  -vran  in- 
tiodaced,— wlicther  it  \s'as  in  the  eavity  nf  th«  aIiecoks  or  not,— owing  tn  the 
absenoe  of  the  llovv  of  pus.  Tho  depth  to  which  the  needla  enterod  und  the 
direction  it  foliowed  should  be  cai-efuUy  noted,  no  ilk  to  serve  lis  a  guide  to  the 
oourse  along  which  the  trocar  is  to  be  inti-oduce<I.  The  movcnient^  of  the  needlf 
aft«r  it  iB  intn*duced  into  the  liver  ai<l  in  th»'  diimrnisi-**  of  wht:tlier  or  not  thc 
poiiit  i«  an  abtict;:t>!<  cavity.  WIk.'u  thu  tieedlc  is  tiribudded  in  tliu  liver  tiH^ue,  the 
pjirt  uf  the  netnlje  cxt4:rrial  to  the  cliesl  or  ftbduminal  wu.\\  will  movc  up  and  dowii 
with  the  respinitioriH  ;  but  should  the  needle  liu  in  a  eavity,  a  more  prunuuiiced 
«winp  or  peinlulumlike  inovement  (Manson)  is  communieat«!.  l'nle(iSj  howcver, 
thin  iH  pronounciNl,  the  obiM^rvntion  in  of  little  valiie.  Wlien  tliit  pcndnium-like 
movement  is  very  limited  it  niay  itervo  to  indieate  that  adhe&ions  have  taken 
ptace  between  the  liver  and  it«  surruundings  ;  but  when  it  is  entirelr  absent, 
tlwn  the  needle,  even  if  pus  is  dniwn  off.  is  not  in  tlie  liver  at  ali.  \Vhen  the 
needle  uf  the  a«pirator  is  withdrawn.  nlung  the  .same  track  introduce  the  trocar 
and  oannula  in  the  ilirertion  imticated  hy  the  needle.  Wlien  the  depth  at  vrhicli 
pas  wa«  found  by  the  needlf*  is  reachetl  withdraw  the  trrtcar,  and  puE,  if  the 
abscess  cavitv  i«  reac-hed,  wtll  tlow  froni  thc  uinnula.  Do  not  alIow  niucb  pus  to 
flow,  dnlf  sumcient  to  indicate  its  presence,  when  the  thumb  is  to  be  plactAl  over 
the  opemng  of  the  cannula. 

Dr.  Manson'«  de^jcription  of  lus  apparatus  and  his  inode  of  tising  it  is  an 
follo«'«  :  — 

The  noci»aary]  apparatuit  eonsists  of  large  trocar  aud  cannula,  4  to  &  inchen 
long,  by  ^  nf  an  inch  in  diauieter ;  a  Bteel  ntilette,  at  least  1 1  inches  in  length  ; 
two  metal  button«,  ^-ineh  at  their  greatest  diameter.  with  long  (A-inch),  hollow, 
ruu^ened  npckft  intn  u*hich  the  end«  of  the  atilette  ht  loodely  ;  fJ  inches  of  i-inch 
stout  tlrainage-tubing.  \VhilH  the  cnda  of  the  drainage-tuliing  are  held  ano  well 
etretched  by  an  asiiiiitaat,  thcy  are  firnily  lashed  to  the  Btem  of  the  buttonH, 
over  the  eniU  of  the  shorter  ot  which,  for  a^lditional  Hecurity,  tbe  tubing  ia  also 
tied.  Two  large  holcs,  to  provide  for  {tw  dnittmKe,  ure  tlien  cut  dose  to  one  end 
of  ihe  drninitge-lulK'-.  Thu  tubo  i)>  tlien  mountea  on  the  ntilette  by  in.serting  one 
end  of  (he  lattcr  through  one  of  thcdraJnage-hotes,  aud  lodging  it  in  the  hollov 
tieck  of  tbe  distal  button,  and  thereafter  so  streti^hing  the  rubber  that  the  other 
end  «if  the  stilette  avn  be  in.serted  into  the  neck  of  the  other  button.  Wlieu  thu» 
sirotched,  the  firainage-tnbe  ohould  t)e  capable  of  pasHing  eafiily  through  the 
cannDta.  The  apparatus  Iteing  thu;^  prepared,  and  rendered  thoroughly  aseptie 
by  Boaking  in  carbolic  lotion,  aud  the  position  and  depth  of  Ihe  alittresH  having 
been  carBfuily  ascertained  by  means  of  the  aspirator  and  noted.  tlie  aitnirator  i^ 
witbdrawn,  and  an  incision  about  an  iueh  iii  length  mnde  with  a  .scalpel  through 
the  »klu  at  the  site  of  the  puncture.  The  trocar  nnd  cannula  are  then  thruitt 
into  the  absoosa  and  the  trocar  is  withdrawn.  After  allowing  a  Kmall  quantity 
of  pui  to  escapfL  so  as  to  reliove  any  tension  that  ma;^  be  preitent  in  the  abscesK 
>ac,  tbe  stretchea  drainage-tulie,  pertorated  end  tirst.,  is  slipped  iut4)  tlio  cannula 
and  carried  to  the  liack  of  the  abaoesA.  HuMing  the  stretched  drninage-tube 
finuly,  and  nmintaining  it  carefully  in  contact  with  the  back  of  the  aliscess  with 
one  hand.  the  eannula  i»  withdrawn  with  the  other.  Stitl  gra^ping  the  dralna^e- 
tahe  tirTnly,  the  button  on  the  free  end  of  the  apparatus  iii  stipped  off  the  stilette, 
tiif  nnd  of  which  is  made  to  perforate  the  drainage-tulie  close  to  the  button. 
Thm  it  n*a<lilv  iIooh,  and  thc  dniinagc-tube  is  allowud  !>lowly  to  rocfle  towards  tbe 
fixad  end,  Htitl  hcid  in  contact  with  the  back  of  the  absoess.  \Mien  the  drainage* 
tobe  has  coiupIetely  cuntravte«!  the  stilette  is  withdrawo. 

The  writer  lias  adopted  Dr.  MnnKon'^  principle  of  treatmeut,  aod  aUo  his 
anparatus,  but  with  a  few  moditicationA  of  ttie  latter.  ]t  will  be  observed  that 
tnc  tnbn  nniplnyed  by  Dr.  Manson  is  closed  at  the  end,  and  tliat  a«  the  tulx!  lie« 
in  the  atMcess  cit\ity  the  deeper  ^  of  an  inch  is  blocked  and  valuelesA  as  a  drain. 
The  writer  introduces  a  drainage-tube  o{M!n  at  the  end,  and  stretched  merely 
upon  a  metal  rod  with  a  blunt  hook  at  ono  side  so  aa  to  catch  and  str^tch  the 
tobe.  This  aI1ows  of  an  open  eiid  to  tlte  dimiuoge-tube— a  most  important  point ; 
as,  if  the  tube  ha«  only  just  enterod  the  abscesa  wall,  or  if  tbe  abscess  is  small, 
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and  wheu  contraotiou  during  heaJing  tAkes  plače,  thnre  is  a  probAbi)ity  that  the 
puR  it;  not  reuioved,  Itut  lies  arnund  the  end  of  the  tube,  and  niust  b«  in  some 
(piantity  l»«for«  reaching  the  apertures  at-  the  side. 

Anotlier  inipoi-taiit  puint  is  the  queJitiun  of  drainaKO.  The  writer  used 
iiivariably,  vhifst  prnctisin^  in  lite  tropicM,  to  fiilIow  tli4;  plan  of  draintng  o£F  the 

f)us  through  H  lonif  tubo,  conducted  froui  tlm  paliciit's  side  ovor  tlie  liide  of  the 
kmI  into  a  basia  tidl  of  carbotised  wHttir  plai-EKl  on  a  low  sbool  by  the  side  of  th» 
btid.  In  tbis  wuy  a  »vpbon  nction  WHa  i;o[)tinu'ously  at  work  furtliurinff  the  flow  of 
pus.  l''o!lowing  tlie  pnurtice  of  surireons  in  Hritain,  the  writer  left  ofl  the  ayphon 
drainage  onlv  U)  rep«nt  it,  and  hos  nov  rtiturned  to  the  use  of  the  tiy)>hon 
draina^  RS  above  described.  Liver  pus  is  ko  gelatinou«  an<l  tena*:iouii  tnat  no 
knovvn  drflfiaing  wi]I  abaorb  it,  and  it  gathers  between  the  skin  and  dressing  ;  the 
exit  is  thus  hainpered  by  the  ilressing  nnd  by  its  owa  conaistencj".  The  8yphoo 
c]rainage  obviates  thix  and  nronuites  a  continuous  How. 

The  drainage-tuUi  ougfit  to  bi:  used  until  pus  ofaises  lo  flow,  iuid  the  fluid 
couiing  away  U  bilu-staliied  mercly.  Thls  niay  bc  week»  aflc-r  tlic  ojMirution. 
wh«n  a  smuiler  tube  is  inserted  anri  the  length  gniduallv  shortcned.  The 
pre*ence  of  a  tubo  in  the  sidp  crtURfts  no  inconvenience.  A  pjitient  uf  the  writer's 
went  through  the  China-.Iapan  oainiMiign  in  l^!>4f)r)  with  a  drainiigc-tul>e  in  hi» 
Kidewhith  had  \*^^r\  intrtMlucf-d  aft*»ran  operation  fora  liv*rr abscess  ;  and  anothei*. 
the  captoiji  nf  a  sailing  vcsscl,  stnrt«d  on  nis  long  voyagc  fram  C'hinatoNew  York 
witli  a  tul«  in  his  side,  getting  rid  of  it  oniy  after  being  soven  wecks  at  sca.  Dr. 
Nedl  MacLeod  of  Shanghai  has  stili  further  moditied  the  appai-atus  for  liver  abscosa 
operation  by  using  an  oval  nilver  riexible  drainagR-tul>e,  which  possesses  the 
advantageot  not  kinking.  Dr.  M»cT..mx1  ha»  aUo  intro<luc((d  a  trot^aranH  cannuhi 
whicb  can  li«  introduc-cd  ujKin  a  guiding  rod,  by  vbicli  meana  failurt'  U}  Tt^tuih  the 
pua,  after  the  ueedlo  of  tht*  aspirator  has  provtsl  pus  to  be  preaent,  ia  well-nig)i 
impnssib]e.     {See  Jovi-na!.  uj  Tfmmal  Affdictnr,  Nov.  15.  lUOO.) 

(2)  0/fration  f'f/  Iivigioiix.-  -  A  Uverabscess  can  bt' reaclied  by  wi4y  of  the  nbdomen 
(laparot«tny)  or  by  wHy  of  the  chcst  waU.  IJoth  of  thcse  oiKTiitions  have  lienri  bo 
sevoroly  condeinneil  by  thos,«  who  have  ha<l  expei'ien<:e  of  opnratioiis  f(hr  liver 
absoOtti  tliat  it  seems  unTiecas^šarv  to  continue  to  mention  thein.  Dr.  Manson, 
Colonel  Kenneth  MncLeod  of  Xetley,  and  Ur.  Neil  MacI>eod  of  Shanghai,  have  ali 
t^poken  and  written  so  sti-ongly  on  the  subject  tliat  there  seemn  no  juKtiKcation 
for  reganling  t^utting  operations  serioU8ly.  The  writer  is  aUo  thoroughly  in 
at^cord  with  tineac  autiiorities. 

WAeit  tlie  iinnour  fonnrd  W  fhe  livrr  <tbwceu  it  /eit  m  the  fpigaMnum  nr  aHffwfierf 
m  (/«  «'(Lf/  o/  thf  ahilomen  the  nbs^oM  may  be  reachoil  by  cutting  down  upon  it 
directly.  T]iepreliniinrtry  (>tepsarelUo«eneoe8saryforanoraiiuiry  lapiirotumy.  An 
inciiiion  in  niuae,  some four  inche«  long,  overthe  mast  promiiientpartuf  thutuinour. 

(«)  Whi>ii  tlie  peritoneum  is  re-aohed  and  oppred  the  puR  nifty  at  ooL-e  How  froni 
the  wound.  Thi.-i  \a  dne  to  olose  apposition  or  adhejiion.H  bptwiwn  the  liver  and 
abdominai  wall,  and  is  whab  inay  be  t<!rniod  the  "old  nK>th(>d"of  d^aling  with 
liver  abst:i*ss  win'n  tho  disease  wa3  allawed  to  develop  (if  the  ijatient  lived  a« 
long)  until  the  abscess  bulged  iu  thf  tjpigastriuni  or  the  rigbt  by]>ochondrium. 
Witli  our  modem  methotis  of  Ircatment  such  (i  i>tati'  of  deveiopmeut  should  never 
bo  allowed  to  obtain  ;  as  for  ono  čase  in  whicb  a  favourable  issue  t-nsiiea,  there 
are  n)any  which  auccumb  to  some  one  of  the  raftny  possiblo  coutingencies  con- 
aequent  upon  alIowtng  tho  ab^ces-t  to  run  an  uncheckea  cn^ur^ie. 

(A)  \Vlicn  the  peritoneum  is  opened  and  tho  liver  is  seen  at  tho  bottoiu  of  the 
wouud,  and  the  i»utlineof  an  aliHce^s  can  bn  traced,  one  of  two  »iea.sures  can  be 
tuken.  (I)  Sliould  the  abecess  appenr  ha  likely  toburst  si^ton,  thuhurroundingparts 
of  the  woiind  should  be  packed  with  sauze  or  sponges,  thn  whoIe  prefiseurdovn 
upon  the  liver,  and  the  abscesa  inci»ea.  (2)  HhouH  the  absce.^  soeni  less  likelv 
to  hurst  imraediatelv.  tli«  wound  raay  b<;  [>nck(*d  with  gauze,  dre.-i.sed,  and  bandagad, 
with  the  idea  of  allowiag  udlio-iious  to  form  biilween  tho  liver  and  parietos. 
Every  day  the  wound  uhotild  be  inspocted,  and  if  the  absueu^  thruatijns  to  puint 
very  d<HTidL'dly  it  »hould  be  opened  ;  but  if  the  indi«»tioiis  uro  not  urgent  the 
vFOund  nmy  be  kept  open  for  3  or  -t  more  dayK  lieforp  the  aUscf.*«  is  cut  luto.  It 
is  doubtf ul  whether  24  lioure  is  not  long  enoiigh,  utdfss  tho  absc<?ss  is  very  ]at«v. 
With  a  »mali  abscej«  there  ia  Httle  danger  of  the  liver  retracting  wilh  even  tlie 
slight  adhnsion-i  fortned  after  2-4  houi-s  ;  but  if  the  abscess  is  enonnous  the  liver 
inay  rttccde  and  leave  a  ffap  by  w]iich  tlie  pus  inay  reach  the  peritoneal  cavitv. 
But  even  with  a  large  abscess  oquablo  pressur«  ou  the  al)doniinal  wail  will  proo- 
ahly  suffice  to  prevunt  tlie  retractioa  of  tho  liver,  and  after  n  few  days,  barriers 
of  lymph  will  develop  nnd  obviate  danger  of  extravasution. 


LIVEB 


86 


<«)  Wben  the  periloacum  Is  opened,  ifae  Uver  exposed,  and  no  absce«  is  to  be 
•ef*n,  or  tlie  preaence  of  pus  iodicated  in  auj  wuy.  tliu  nuudlc  of  an  aapirator  ia 
t«  be  intro«luped  into  tho  liver  in  searcli  of  pus.  When  it  is  found.  oue  of  two 
meAAures  niay  be  undertAken.  (1)  The  woand  ins^  be  packtvi  around  iu  circuui- 
ferenoe  with  sponges  or  gauze,  the  abscen  incised,  emptiod,  t)ie  margios  of 
vound  Btitched  to  the  margins  of  tha  abdominal  vound,  and  a  large  drainage- 
tube  inaert«d.  (2)  Etefore  oiiening  tht?  abscess  some  sorceons  recommend  ttiat  tlit- 
tiver  be  secored  to  the  panetal  peritoneum  by  a  doubJe  row  of  sutures.  By  an 
outor  row  of  silk  internipU-«!  {uvHrUppinfe')  btilches  the  liver  is  Hxed  to  the 
pariotal  peritoneum  about  1  inch  from  thu  margiu  of  tbu  cut  pei'itoneutn ;  by 
an  ioner  row  of  continuous  catgut  sutures  tho  marKiu  of  tho  pjirietal  puritonitani 
is  levrn  to  the  liver  surface— leaving  a  surface  of  auuost  Ik  inch  in  ciruuuifereuce 
expo6ed.  Mr.  Ctodle^^  who  ndvocate-'i  thifl  method  of  suture,  rocouiiueuds  that  the 
poftterior  sheatlt  of  the  reetu«  l>e  in<-tudAd  with  the  peritoneum  in  the  Kuturea 
when  the  incitiion  ii«  ma^h^  through  the  mass  of  the  rectuK  niuKch'. 

The  difficulty  found  by  alt  surgeons  is  to  get  sutlicient  traction  upon  these 
■uiares  witlioiit  the  liver  substance  tearing  throngh.  Tlns  is  especially  the  caae 
wh«a  the  liver  around  the  abscess  is  in  a  state  uf  inflamrnation.  It  sbould  be 
renieaibered,liuwerer,  that  but  slight  traction  on  ttio  suture  is  ueceBaary,  and  that 
what  appcant  a  lax  :iuture  wiU  bu  butlictuut  to  c:jtablii>li  speedy  efilUfion  and  ctoiie 
}nxtapoHition  of  ths  peritoneal  surfacea. 

Opfration  o/  /nctnon  In/  hvii/  o/  the  Thorar. — Wbeii  the  absceas  is  situatsd  at 
what  is  called  tbe  back  of  the  Hver,  it  must  be  approftched  bf  way  of  the  chest 
waI1.  Wlien  the  pus  is  bulging  nt  an  intcroasiaf  »pace  it  may  be  sufficient  to 
iiicisv  the  aUsci-ss  frcely  and  insert  as  laiw!  a  drainage-tube  aa  oaii  pnss  between 
the  ribv  without  l>eing  compressed.  Kloet  surgeons,  however,  re*;onimcnd  tlie 
removal  of  an  inch  or  two  of  a  rib  so  a.t  to  gi%'e  more  room.  When  the  pus 
is  def>ply  seate^l,  and  the  ravity  oE  the  right  pleura  bas  to  be  traversed,  it  i^ 
ooDAdered  netv&tarj  to  stitch  the  parietal  and  the  diaphragmatic  pleura  together  ; 
than  to  pun*!ture  the  ab«ceBS  through  the  diapUragin^  or,  if  tho  peritoneum  in  opened 
Uld  jtt  no  pus  found,  to  stitcb  tlic  peritoneal  surraces  together  and  then  to  the 
margins  of  the  plcune  and  parietal  pants  before  opeoiiig  tne  nbscess.  This  is  an 
opcralion  whtch  few  would  čare  to  undertake.  and  aftor  thes«  preliminary  Bt«pH 
are  taken  there  is  the  unc<<rtAiiity  of  tinding  tho  ab&cess. 

Opcralion  fni  Ittrision  and  7'rtviiT  umi  Cnun^n  rompared, — The  advooates  of 
operat4on  by  incisions— that  is,  by  a  laparotomy  or  by  athoractc  w-ound — declar« 
that  onIy  by  the«e  means  can  one  see  what  one  is  doing.  In  bold  terms  they 
State  that  thf^v  wixh  to  look  "  iheir  enemy  in  the  face,"  and  that  the  operation  hy 

Enncturo  is  a  nalf-hearte^l  step,  and  uudertakcn  only  by  timorous  surgeons.  Siu 
u*  is  their  pronounceuient  carried  tbat  manv  declare  it  is  unaurgical  and  unwiM 
to  use  even  the  needle  of  an  aspirator  whereby  to  explore  for  pus  in  the  Hver  as  a 
preliminBry. 

On  the  uther  hand,  Ihoso  who  uso  the  trooar  and  cannula  claim  thai  thore  is 
no  (or  but  lictle)  rlanger  exploring  the  liver  by  an  aspirator  needle  ;  tlial  with  the 
trocar  ajid  cannula  and  the  introduction  of  a  larse  drainage-tube  throngh  the 
oannula  the  absceas  cavity  is  reached  ea«ily,  antTthat  the  drainage  is  ample ; 
aod  further,  that  the  patient  i&  not  aubmitted  to  the  dangers  of  laparottmij  or 
t^t  wouad  of  pleura,  diaphragm,  or  lung. 

The  vriter  has  praotised  bnth  methods,  and  unhesitatingly  deahirea  in  favonr 
at  the  trocar  and  cannohL  His  reasons  for  ho  doing  are  : — (1)  Tbat  the  operation 
is  one  of  miich  leu  Hverity.  (i)  That  thore  is  less  likeliliood  of  tho  pus  finding  its 
way  into  tlie  peritoneal  or  pleura)  cavities  aflt-r  puncture  by  trocar  iiud  cannula 
than  after  incision«.  The  writer  has  nover  found  pus  ^ain  acccss  to  oither  the 
pvrituneum  or  pleura  after  puniture,  but  haa  seen  it  froquently  do  so  after 
incisionit.  (3)  Suturing  the  liver  to  the  abdominal  wall  is  only  Dccaaionally  Uf 
evcr)  poAsible  »o  as  to  secure  a  continuous  channel.  (4)  Suturing  the  pleural 
layeraand  the  diaphrugm,  elc.,ijs  usually  only  asurgica)  faroe — nocompleteneas  in 
tlui  olosing  of  tho  woundH  and  oorapletfl  appoution  of  the  parts  being  poMtble 
owing  to  the  mobilitv  of  the  organs  and  the  nature  of  tbe  Uhsucs  being  dealt 
with.  (&)  When  tlie  fiver  is  exposed  by  a  laparDl4)my  the  sargeoii  is  in  no  better 
position  AH  r«gardH  the  localisation  of  a  deep  seatod  liver  absoeu.  The  liver  has 
Atill  Ui  b«  punctureti  by  n  searching  needle,  and  wiUi  more  |^robability  of  the 
hlood  or  puK,  w)iich  follovs  witlidrawAl  of  the  needle,  gatninfr  aoom«  bo  the 
peritonoal  cnvity  timn  when  the  parts  are  in  naiurally  maintained  appoeitiOD. 
Ooionel  MacLeotl,  Ketley,  related  an  instanco  of  this  at  tho  section  of  Tropicol 
DiMAM  at  Ipsiricii,  1900.    A  surgeon  had  out  down  by  a  Uparotomy  on  s  liver 
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believed  to  be  the  seatof  an  ahscess.  The  liver,  however,  wheu  expoaod,  appeared 
norma!  and  the  operation  whs  aliaTiHoned  ;  yet,  in  a  £ew  dajrs  aftBrwards,  a 
quuutity  of  liver  purt  waH  passral  l>v  tliu  rectum.  Hud  bucIi  a.  čase  l)een  explonMl 
uy  a  ncoill^,  iii  aH  iiroWbility  tlic  ausucsti  wuuld  have  bueu  du;(x>vcnHl,  and  a  Irocar 
und  cauiiula  wouliJ  Imvc  aUijWLxl  its  est-ajM  by  a  safer  chauiiel.  (6)  Tho  ea&e  witli 
which  u  liver  alwc«ss  is  reaotied  and  treii-t<?d  bv  a  troear  and  t-jiiinula  enoourages 
a  inedical  practitioner,  who  iiiay  be  single-haufied  at  the  operating  Lible,  to  treat 
a  liver  Al>scoiU(  hy  thiH  me^tm,  w}ut  wou]d  bu  deU^rrMl  pi-a4;ti&ing  a  la])arotoiny 
OT  a  tlioraeio  intnuioii.  Livfir  ahscosses  occur  in  the  tnipics  uKuaUy,  and  the 
sureeon  inay  ho  oalled  upon  to  operate  awav  from  hospital  wnrds  and  hospital 
appliatices.  Operations  (>y  incisions  under  tliese  circuinstances  can  onIy  be  done 
Ht  great  risk  to  the  palieiit,  the  opernlor  Ijeinfc  »Ione  and  with  perhaps  a  native 
hcMpital  attuiidaiitur  ward  cuotic  asslatiug.  Thercfore,  aiiythiii}f  that  can  !>tiuplify 
operaliuus  fur  Hvcr  abscc^  is  tu  be  struugly  t-ouiuiunded,  u3>  eui'ty  opet-atiou  is 
everythiii«,  aud  the  dospatch  of  a  uatient  with  a  liver  abttoess  by  trairi,  native 
cart,  or  otlier  rude  conveyance  to  tne  nearest  large  htispital,  wbore  laparotomy 
inay  be  done  with  fair  praipect  of  Rucoesji.  niay  nioaii  ruiiture  of  tho  aluicess  into 
the  peritoneum  or  elaewhero  with  fatal  results.  Tnaependently,  howevor,  of 
apphanoes,  of  as8Utance,  of  imrsing,  etc.,  the  writer  agret«  with  tho  verdict 
on  this  Kubject  oome  to  by  aH  those  present  at  the  aection  of  Tropical  Diseases  at 
[pswich,  and  they  represented  some  of  the  l»eet  of  our  tropical  practitionere  ;  the 
operation  by  incision  is  unnRL'efisary  in  itR  severity,  and  is  attended  by  less 
favourable  results  tlian  operation  by  troear  and  cannula. 


PtLEPHLEBITIS — PORTAL   ThROMBOSIS 


ADHKRivr  TnaoMnosi-s 

SUWUEATIVB  ThhOMBUSIS     . 

PatAolofficrU  CrtniridatttioTU 


Su/tiK  atut  StjmpUmut     . 
ZHaf/nosia  and  Proton* 
Treatment    . 


A.  Adhesive  TimoMnosis  of  tuk  Poutal  Veis. — Ob«tniction  «f  the 
portal  vein  niiiy  1«;  t:aumid  by  coagulji  develuping  iii  the  cjipilhir^  distribu- 
tion  of  the  parUil  vein  withi[i  the  liver,  in  the  tniuk  of  the  veiu  or  its  main 
brauchos,  or  in  the  nulicLti»  of  the  portal  veiii  aDywhcre  in  tho  gatboriug 
area  of  the  vea&eL 

I .  Coatjuia  of  Blood  commencinff  in  the  Cajiiltaries  o/  tke  Portal  FWn 
inikin  thr.  Liver. — Thia  ia  by  far  the  most  common  Htarting-point  of  portal 
obstruction  resultinj?  iu  adhesive  phlebitis.  The  coajjiik  having  forniod  in 
the  portal  capillahcs  within  the  liver  ext*.'nd  bftckward.s  to  the  smaU  veuous 
tniuks,  and  ultiiuately  uiay  coniplelely  or  parth»Uy  block  the  maiii  Inink 
of  the  p<^rtal  vein  itaelf.     The  cauaea  «f  the  priitiary  cflagula  inav  he^ 

{a)  Deficient  cardioc  power,  due  to  thromb«»sis  of  the  ))ubuonary  art«ry  or 
other  cardiac  lesion,  to  pulinonary  disea«)  ur  othrr  caui>es  of  blood  staais  in  the 
circulation  goneraUy  or  ihc  portal  cirt-alation  in  nartieular.  The  obstruction  in 
the  portal  vein  iuay  devciop  a  short  tirne  bcfore  acath  oi-  it  niay  apptNir  only  oh 
the  jmlient  is  dying.  The  causea  of  obstruction  of  this  imluit;  are  usuany 
AS80ciut«d  with  lesions  of  a  fat*il  naturo  atrecting  tho  thoracic  viscera,  so  tliat  tho 
uigra  aud  (iyinptoinri  induc^l  aro  but  of  claiwio  int^^rest  clinically.  The  Ci)a({ulu 
in  Huch  cases  will  be  found  of  a  reddish-black  coloiir,  pvidently  uf  reoent  formatiofi,  ^1 
completely  fillinp  the  lumen  of  the  vein,  but  rpadilv  detachahle  from  the  wall.  ^| 
The  abdominal  visoera  will  bo  found  deep]y  congested.  with  frequent  ecchymDSAii,  H 
and  with  a  quantity  of  serous  eSusion  tinged  red  in  the  peritoneal  cavity  in  oase«  ^| 
of  Bome  standing.  ^1 

('»)  Cirrhosis  of  the  liver  is  the  comiuonest  cause  of  a<lhe>iive  p)i-ta]  throinbosis. 
The  contraclile  nature  of  the  tibrous  deposit  in  the  liver  in  cirrnosis  Iciuls  to  ob- 
struction aud  exclu»i(.in  of  tho  portal  capillaries  and  tlie  consequent  foruiation  of 
oosujula  »'ithin  tbeir  channeln.  The  coagula  once  formed  t«*nd  toiucrease  by  dcpottit 
andaccretiuns  upnn  their  surfaces  until  the  venous  branches  and  ultinmtely  the  uiaiu 
trunk  of  the  portal  vfiin  itself  are  bI<K:ked.  Tho  coagula  in  cirrhosis  niay  be  and 
generally  are  8lowly  depositeil,  .i-s  inay  be  cathered  by  a  study  of  ttift  throinlx)His 
post-mortem.  The  earlier-fut'iut?d  coagula  are  found  frequently  lauiinated  in 
structure  indJcative  of  gradual  dcpottit,  or  to  cousist  of  browni.sh  niasses  firm  in 
conaistence  and  even  organisod  iiito  au  euibryomc  conueclivu  tiKiue.    ^Vssociated 
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witt)  ifae  otder  Uirombi  nn*  more  recent  coafula  vhich  mav  Pxteod  into  Uie  luBicti 
iti  Uu>  lar^  veiDs  as  »etni  Kili<l  coa^Ia.  The  vhole  tKrooibos  beoomes  •dherent 
to  l)ie  vem  wall,  and  tlte  inaer  Aspect  cl  the  vein  lose«  it«  gloss  and  apnears 
oornigsud  and  injet-ud.  Tbe  vhi^e  tluoknen  of  the  vein  beomses  tttiok^nNl  and 
svollen.  The  oonnective  tisme  arovm)  Um  tod  is  involved  in  tho  intlaiumatoT^ 
cbanM,  ito  touch  so  that  it  hecomes  adherent  to  the  circumfrrential  stmctnns. , 
IlieobElniction  maj*  be  even  m>  (rr«dually  developed  that  tiie  portal  vetn  or  its 
main  tribotaiisi  beoome  varico^o  or  ililated. 

(r)  Canceroos  dHKMit  in  the  hver  ina.v  gi ve  rise  to  a  (ura  df  adbenve  portal 
throaibosis ;  bat  tiie  affectiuu.  in  contradiKtiuctJon  lo  thnt  «h)ch  occurs  in 
HrriK«is  is  nsnallj  of  a  Hiuited  eliaracter.  sud  the  tfarotnbus  U  a  mer«  t-o«£uIa- 
tion  ti«iua1lr,  althoag;h  tbe  cKDcerou«  material  maj  e«*«!!  inrade  the  InnKm  or  tbe 
vfdn  itAi'!f, 

(t/)  lnflan>inatory  offections  of  th«  Hver,  bku«  eeneciallv  thcmt^  that  end  iu 
sopptumtion,  may  give  rise  to  thrombosis  of  the  portai  capiuaries.  The  thrombi 
fomied  in  this  coDtiection  are  liaUe  to  brvak  down  or  become  foci  for  fariher 
parulcnt  deposit.  Tbrombosis  from  liver  abscoss  i$  not,  hoivvnr,  m  cominoa 
nccitrrcnce. 

:£.  Thrvmbošit  arising  from  leaioos  afivctitig  tlio  trtaUt  n{  the  vein  nr  ita  mam 
iribotArie«  occasionallj  oc(>urs. 

i't\  Dilated  bile  ducts  tu  the  lesser  oiiieutum  maj  caUBe  chrvnic  mHainuiatory 
ihickeniug  in  tho  surrouudiDg  tis^ue^  to  such  au  eztenl,  that  tbe  trunk  o(  the 
ptirtul  vetn  may  be  incorporatcu  in  Uie  tibrouti  luass  aod  beoome  lbereby  eompraaed . 
and  <Yinstricted.  The  altered  nutrition  of  the  vein  wall  lc«ds  also  to  altormtkiai 
aod  Uiirkeningof  its  severni  coats  renderiug  t  hein  indurated  or  even  seuii  rartilagin- 
ODs  in  ciuisistence.  In  coDflequence  of  these  chance^i  tite  catibre  is  narroired,. 
laminated  coa^la  are  formed  witliin  it«  lunien,  and  a  dilated  and  even  %'ariooBS 
coudition  may  obtain  throughout  the  radicles  and  large  trunks  of  the  »plenic  and 
superior  mcsenteric  veins. 

(A)  Morbid  growth»,  of  a  cancerous  character  moatlv,  may  impinKe  upon  tbe 
wn\\  of  the  portal  vrin  more  espedall/  near  thf  gate  of  tlie  liver  and  deli«rniine 
Uie  foriimtion  of  n  thr(.>tiibtis  in  the  trunk  uf  the  vein  :  but  llio  largu  trunktt  w)iicli 
coriver^  to  fortu  the  (■.irtul  voiu  uuiy  each  and  aH  be  involved  in  malignant 
gro«thsaocordinK  as  the  ranoer  kus  ita  seat  in  tbe  n>'loru$,  the  pancrean,  or  the 
meNentery.  The  Ivniplistjr  gUnds  on  the  front  of  tlie  vertebral  onjnmn  niay  be 
theaeatru  canferonsiirtulM^rfolar  dppiMit,  and  one  of  the  branche^of  Thepnrto]  vein 
may  become  involved  in  the  tumimr,  with  thp  re>tult  that  thu  vein  trnMiniing  the 
the  man  bocouea  thrombosed.  Not  iinty  may  tliia  thrombu&  occupy  tlie  bninch. 
bul,  from  the  unaller  ves»>els,  the  cuoguluni  mny  extend  to  the  main  trunk. 

(r)  ljiflammatory  tlnckenitigii  having  their  origin  iu  [!a»trie  or  pytoric  ulceri 
or  in  p&ocreatic  intUmnmtioii  niay  encroturh  upon  and  invoUe  tlie  portal  vrin. 
leading  tO  tlie  de|Hieit  of  coagulu  and  the  fonuntion  of  a  oomplotely  obstnicting 
I  hrombuK. 

(ti)  <:'hronic-  peritonitis  majr  canse  constriction  of  the  portal  vein  near  tlie  gate 
uf  tiie  liver  or  of  (he  meseoteric  vein,  etc.,  vitli  a  re«ulling  thmmboaia. 

3.  l^hftnJKm*  cirmtnfncitiff  m  the  I  erififirrnl  limitclft  u/  th*  ffvrtat  Vrin. —  In  any 
one  of  Ihe  &everal  chylapoietic  viscera,  iutlnnitiiatory  or  other  lesions  mny  chui^o 
the  fnmiAtion  of  throrabi  which  rxtend  tou-nrds  the  ninin  rhnnnrU  or  the  trunk  of 
tiie  portal  vein,  or  embuli  mav  l»econip  detjiched  and  block  tbe  t43nninttl  cnpillnries 
of  thv  iKirtfil  vein  withiu  tlie  liver  it«elf,  leatlinc  to  IhroinlKiKis.  It  ia  but  iteidoui 
thal  lulhetiivfii  throint-iosiii  reiiuUst  fruui  lotitouo  of  thi»  niilurt%  thu  suppurutive  fonii 
beiiig  tlie  more  coinoiou  ;  yet  it  is  not  uuknown  uliuicaUj,-  coagula  bei-<tiiiing 
detju-heil  fnMil  the  neiglib«)Urliood  of  ulcerit  and  (.^Deerous  grovrlh  in  tli<-  inhvttineat 
aod  otiuv  ^-iMvru  atul  buried  in  the  liver. 

Sitfng  aiui  Stfmjitoms. — Olintniction  of  th«?  ptjrtal  vein,  due  U*  luUifHive 
LhriinilKMis,  hv  tho  ori^n  whHl  it  may,  presenU  mauy  signtt  and  Hyn)ptotnR 
in  ctmiuon.  Tho  fttlection  is  ehuract*!rif*ed  hy  ft  mther  ohronii:  mnnifeflta- 
tion  uf  Kyni}>t4iMi.H  >vhen  cuoiparcd  wiLh  llio  moro  iu:uto  courau  ul'  LhroinbosiB 
uf  a  Kiippiinitivu  chantcter.  The  iliHeiiM<  doeH  not  ariite  pniuurily,  bul  ns  % 
Ktipvhupoeed  lwion  in  hoium  cimstittitionnl  or  local  diHcme.  AUhough 
diMue  of  thu  thurtttiic  visucnt  may  play  a  pari  in  tho  etiolo^,  it  ih  in  the 
aMominAl  viecora  that  ihc  genosiH  of  the  iiilmeut  is  to  be  lookod  for 
Durin^  ihe  ooune  of  (-.irrhnHJH  <;r  tutnciT  uf  tlie  liviT,  of  ulcoratiou  of  cither  a 
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canoeroua  or  iDf)aiiunatory  nature  iii  other  abdominol  visoera,  of  ohronic 
peritonitis,  etc,  obstruction  of  the  portal  vein  iuny  arisa  The  ou£et  of  the 
duieRAe  Ir  iisiiallj  »uddon  nr,  at  ali  eventn,  the  manifestation  of  the  results  of 
tt  gradual  tlirombosia  declares  itself  suddeuly. 

A$eit^/(  in  one  of  the  most  constant  developments  in  portal  thrombosis.  It  is 
natural  it  should  b«  so,  and  it  is  aiso  natuml  that  thp  ascittc  tluid  »hould  accuniulate 
rnptdly.  In  a  few  day&  tho  abdomon  mav  be  enoniiou8]y  di^tended  with  duid,  and 
ttie  rapiditf  of  its  accumulation  is  well  sliovn  hy  the  way  in  which  the  ab<loineii 
liUs  atter  paracent^-si^  Iias  l)een  performed.  Th«  only  cases  in  which  ascitts  njay 
occupy  a  3econdary  plače  \a  when  relief  to  the  coiiK<'st«(i  porta!  voiii  is  obtainL*d 
by  bKmorrbug«  into  vithur  thi;  stomacli  ur  thu  iiilCJitiiiL'.  Occasiunuily  the  tuicites 
is  gradually  devoloped.  implyinK  mi  iucuiupk-t-e  bl^K-kiiag  of  tlie  venoua  chanuel,  or 
from  tlte  fact  that  ouly  one  of  the  niaio  tributarie^  of  the  poi-tul  vein  is  involv-ed. 

DUmtttrn  o/  the  alimenturt/  mnai,  due  to  adbesive  portal  thronilKM^is,  are 
univer&al.  Tn  the  stomach,  voniiting,  dyspepsta,  and  hii*n)atenieNis  an^  uruoI 
conconiitants,  thn  la<i.H  of  hlood  )>ping  at  tinies  alarming.  An  intestinal  flux,  of  the 
nature  uf  watery  diarrho>a,  or  accompanied  by  &onie  h^emorrhage  from  the  bowel,  is 
a  pretlotninant  teature  ;  tjie  hieniorrnage,  however,  niay  be  severe,  amounting  at 
tirne«  t(i  the  passage  of  a  qiiantity  of  aluiost  pure  blood  from  the  Iiowe].  rilen, 
although  an  early  feature  of  the  disease,  cease  to  give  troiihle  uBUalIy  when  either 
ascitea  or  an  intestinat  fliix,  ■timple  or  hn-motrhagic,  taken  plače. 

The  »pietn  Bwel)a  to  inaiiy  tiineji  its  n(iniml  bulk,  a  fact  which  mav  l)e  only 
discemible  wlieu  the  a^tcitic  ttuid  haK  beeu  dniwii  uflf.  Should,  however,  the  portal 
vein  Ihj  n.'Iievod  by  either  hieTuateine-iiis  or  hceioorrhajre  from  the  bowel,  the  spleeu 
inay  be  8iinuItaneoU8ly  relievsd  and  assume  nonual  proportlons.  Should,  oii  tho 
other  harid,  the  fiploen  lw  Ijound  dowii  by  previouu  perisplenitis,  or  its  paroachyDia 
iiltered  hy  chrontc  diuvase,  its  cnlargomenl  uiay  be  arrestod. 

The  hvfr  maj  0how  f6w  ligns  of  alteratiotit  apart  from  the  original  diKoase  of 
whicli  it  inay  have  been  the  Beat.  The  size  seldom  exceedR  the  normal,  and,  as 
a  rule,  it  \a  diniininhed  in  size  ovring  tn  tiie  prevalent  cirrhosiR.  Khiiuld  one  brannb 
or  one  divi&ion  of  a  branch  of  the  portal  vein  ax  it  brealc»  up  in  tlie  liver  heconie 
alone  the  seat  of  thrombosi^  an  atrophy  of  tlie  jMirt  nf  the  liver  to  which  it  ia 
dtstributed  easues.  Post^mortem  Icsions  of  tbis  nature  are  occasioDnIly  met  witll, 
although  no  evidence  of  lieiiatic  demneenient  ha.1  been  obscrved  during  life.  The 
liver  in  tho  part  cut  olf  from  portal  blo<Kl  shrivels,  the  hepatic  cellb  liqutify,  and 
the  residue  DOCODIC.S  absorbed.  aud  a  nuuis  of  cicatricial  fibrouK  tisuiuo  takee  their 
I)lare_  As,  however,  it  is  now  wotl  knoTcn  that  wheii  one  part  of  the  liver  is  out 
»(ff  from  niitrition  the  remainder  hypertrophies  nnd  takes  upon  itself  extra 
functionK,  it  ia  enMity  vindcrstood  how  an  even  estensive  atrophy  of  part  of  the 
liver  inay  be  attendiMJ  }>y  no  rlinical  evidence. 

The  aentral  ctindition  of  tUe  patient  vfhvn  portal  tlirombosia  in  establisheii  is 
one  of  decline :  the  physical  i)owers  fade  and  the  digestive  function«  fail  ;  the 
urine  is  small  in  quautity  and  of  a  high  siiecific  gravity  ;  tedeuia  of  the  feet.  an 
auiK>mic  appoarance,  and,  tinally,  a  cachet^tic  stntc  supervene  as  the  inevitable 
oonsequence  appi-oache». 

Compauatfin/  ChamuU  o/  Circulatioiu  — Dilatatiou  of  tho  »Lperficial  abdominal 
veina  is  often  a  marked  feature  of  adhesive  portal  thruniboaia.  The  appurent 
venous  enlargement  is  liowt'ver.  only  an  indieation  of  oxtensive  and  more  deep- 
seated  flflorts  of  the  Kaine  nature  to  estahItKh  a  noUateral  ciroulation  no  as  to 
relieve  the  jjortal  syBtfini.  On  the  extent  to  whieh  this  is  developed  depends  to 
Kouie  extent  the  length  of  life  possible  for  the  patient,  and  it  also  haA  soma 
influencc  in  mo<hfying  the  signs  and  symptoTns,  8uch  ns  ascites,  hiemorrhiigc,  etc., 
caused  by  the  thnjmbosia 

The  criief  uimutomuKua  betveeu  the  portal  and  Kjsteniic  systemHttre  as  (oUows : — 


/'ortal  St/itnn. 


Vkins 


(ienfral  or  StfSttnUe. 


1.  Con>nary  vein*  of  stomach  anaatomose  with  a',sophagcaI. 

2.  „  „  „  M  nhrenic. 

3.  „  „  M  „  left  renal. 

4.  Vas*  brevia  „  „  „  left  pbrenic. 

5.  Oastro-epiploica  „  „  „  left  rtmal. 
«.  Huperior  me-senteric  veins  „  „  left  renal. 
7.  HB^Dion'hoidal               „  „  „  pudie. 
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Portai  Hffitem.  frenerat  or  Sjfstematic. 

8.  Veini  in  liver  adliesionn  nna)>toiiitNW  with  phrenic. 

^        „            „             ,.                   „  „     veiiiii  m  alMluminal  wa1]. 

10,  Veins  in  falctforni  tiganieiil     „  „    plirenic. 

11.  „               „               „             „  ,,     veins  in  nbcloiuinal  wrJ1. 

Itu  by  way  of  ihe  veins  iii  ihc  falcifurin  ligament  (10  and  11)  of  ttie  liver  tluvt 
the  anastonuHis  wliicli  j^ives  rise  to  tlie  superticial  nlKlominiii  veiiui  becoming 
eniarged  takes  plače.  In  almust  ever^  čase  nf  liejuitic  cin-hosii  thenc  veins  vifl 
be  fnunri  to  be  enlargiHl,  hut  oa  tho  dist^nsinn  jk  UNuallj'  c^intine^l  to  the  deeper 
veins  the  condition  in  apt  to  ho  ov^rlooked  ;  and  it  i«only  when  the  obstruction  in 
the  portai  vein  in  pronounced  aiu)  prolongod  that  the  supei'ticinl  veins  Itecrinie 
apparent  The  veinn  in  the  falcifonik  IJKuniftiit  pasK  froni  the  \viill  of  the  ulxlonien 
oppoiiitt!  ihu  attaohiniMit  of  the  falciforiii  ligument  and  frum  t)ie  uiider  Hurface  of 
tfie  diaphni(c"i  Ip  th»»  liver  ;  the  fonner,  avcordin^  t<i  Sappey,  rwiclunpr  tbo  under 
aarface  nnd  joining  the  loft  bmnch  uf  tlio  portai  veiii ;  the  latter  gniuing  the  douie 
of  the  liver.  The  current  of  blood  in  thesc  veins  »s  normully  towanls  the  liver,  i 
but  »hen  the  |Xirtal  vein  is  obstructed  the  current  of  blood  is  reversed  and  paasea' 
batnveen  tho  layerH  of  the  falciform  liganient  to  gain  the  deep  ej)igju>tric  (Ktii>erior 
and  inferior)  veina  in  the  substanca  oi  tho  rtM^tiiH  muii(>]e,  and  m  thoKe  tho  blouti 
iB  oondactod  npvards  to  the  iutarnal  manimary  or  dovnvards  into  tho  extcnaal 
iliac  veins. 

The  portai  vein,  ha  the  result  of  it«  hepatic  capillarie«  l>eooming  pArtial]y 
ubetructed,  niay  become  dist«nded  or  varicone.  1'ortal,  in  .\falodiej  du  Foif, 
descril)efl  a  portai  ^in  entarged  to  the  dinienKionK  of  tlie  finali  inteatine«. 
IJnifurin  distension  ia,  however,  niuch  more  commou  thaii  vancoitity,  owing  na' 
«ioubt  to  the  absence  oi  valvea  in  the  veiiis  of  the  portai  8y8teni,  in  consequeuce  of 
"iiicli  Irue  varica»ity  caniiot  take  plače.  The  ciiuees  vrhicli  induce  tKromljosis 
are  for  the  most  pnrt  similar  to  tliuse  which  induce  a  dilatatiun  of  the  porUil  vein, 
tiut  localiflod  dilatJilions  <lue  to  patchy  peritonitic  thickoning  are  moro  <-otnnion 
thati  in  hKraltsed  thronibosis, 

The  wall  of  the  portai  vein  may  be  itAelf  Uie  sent  of  chi-onic  phlebitic  ohange«  i 
and  itf  calcitiration  of  a  more  or  lejut  eztensivo  charanter.  Thene  Tnay  eaeli  induoe' 
&D  adhesive  i>ortal  throDiboais  indep«nHent1y  of  hepatic  or  othar  dis^aseH. 

Diagivisis.  ■ —  Although  there  ia  no  aingle  sigu  or  8yiuptom  which 
■letinibe]y  pnmouneen  tho  portai  vein  to  l>e  oli.strncled,  u  fuirly  jK>»itive 
tipinioD  may  bu  arrived  at  wlien  tbe  nigns  and  Byinptoiiis  are  taken 
collt!Ctively.  Ascitcs  mpidly  devcloping  and  raiticlly  recurring  after  the 
abdomcu  is  tappe<l,  lucmatemeflia  or  hifiuorrhago  from  tlio  bowcl,  the 
Kpleuic  enbirgemtint,  Bte.,  ali  point  to  »  jtosHible  IhrombuKis,  althougli  theee 
are  ali  but  {jart  and  parc«l  nf  the  ii8ually  Hdo])te:l  indications  of  ardinary 
udvanced  cirrhoaia.  It  is,  however,  well-nigh  ceitain  Ihal  when  theee 
developinont«  iK^cur  duriog  tho  coursc  of  a  cirrhosis  of  the  liver  they  are 
tlue  to  a  HUperveniug  tliromboaiB  of  the  portai  vein. 

Prognoai*. — A  fatal  iesue  ia  to  be  looked  for  whcn  the  portai  vein  Is 
thrombosed.  Collatcrul  circulation,  precurious  at  best,  may  prolong  Ufe  for 
a  tirne;  but  with  the  liver  and  \\»  functions  practioally  wilhdrawQ  from  the 
eoonomy,  recover)*  ia  imposaiblu.  ll  iu  ouly  in  čase«  due  to  uiccbauical 
ob«  In  K!  lin  DH,  Hiioh  aH  thoge  uuueed  hy  dilated  bile-dnctH  (lite  to  giiU-Htonee, 
or  to  (»nstriction  by  peritoneal  thickenings,  to  pressure  of  eniarged  glands, 
etc.,  OT  in  aDy  conditiou  iD  whioh,  by  surgical  meusures,  the  causo  of  the 
obstructiou  eould  \ia  renioved,  that  lliere  ia  auy  hope  of  recuvery.  Kellef  by 
Hurgiol  o|>eratir)n  ih  »eldom  poHnibln,  and  the  neceaKity  for  Hurgical  measurett 
«re  BeldoD)  sutliiiientl/  proDounced  to  justifr  theli'  adoption. 

7Vivi/OT/^n/.^Itclief  by  parocenteeis  is  wcU-uigh  tlie  only  treatment 
which  IR  jiiBtitiable.  Withdrawat  of  the  a.scitic  fluid  should  only  be  done, 
hovrever,  wbeu  the  lireatliing  or  circulatiou  ia  deeply  embarmaied.  Wheu 
hiputnrrhage  ia  severe  from  either  the  stomoch  or  l>owel,  aHtriugeutB  may  be 
employed.  Dlarrhoea  wheD  ejccesaive  may  requii-e  treatment.  To  attempt  to 
Ijet  rid  of  tbe  uncitic  tluid  or  to  incroaso  the  quautity  of  urine  by  dr«stio 
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pui^tivcs  or  by  diui-ctics  are  meaeurcs  wliicli  are  ciilculated  to  do  more 
liarm  thim  t^ood,  aa  the  imtient'«  strength  wUl  not  allo«  nf  severe  purging, 
and  Iho  low  blond-pressure  prevents  tbc  kidney  oasisting  much  in  the 
excretion  of  tho  hody  tiuids. 

Surgioal  trcatutfut  wibh  the  idcA  of  rcmoving  obstructions  lo  the  truuk 
of  the  portiil  vein,  aUhougli  iu  some  i»ine8  mtinnul,  is  in  pnictice  a  negligible 
([imniity. 

li.  SuiTUKATivK  TiiKOMBOSia  OF  TUE  TORTAL  Vein. — The  deschption 
given  of  the  jKitisible  seats  of  the  iKithoIo^ieal  fa<jtors  coucerned  in  the 
foruiatiou  of  aithealve  thrombi  in  the  portal  vein  upplies  equally  in  the 
KUppiirati%'e  fortu  of  the  dJHease. 

The  disease  finds  orij;iu  in  some  inUammaiorv  lesiou  in  which  pus  or 
uleeration  hufiplayed  a  part,  and  from  \v!iiuh.u8  a  focus,  tlie  thitunbosis  may 
esteud,  or  at  which  uoagiila  muv  1«  farmetl  whiuli  juuruey  auvvanls  to  the 
livttr  and  thore  j;et  eaught,  fomiing  eniboli.  The  nature  of  the  thrombua 
or  onagnium  is  such  that,  either  by  bactorial  chauges  or  by  altered  nutrition, 
or  both  ooiiibined,  the  thromliosis  is  of  a  tlJlHiient  chamcter,  unorgiiniaed 
and  ready  to  lireak  down. 

I''ithfitfHjitvil  CoHsuienUumfi. — ^It  is  incxpcdieiit  here  to  discuss  tho  puthology  of 
pIiIebitiH  in  f^eneml,  so  tlierefore  the  qnestioii  of  whether  the  thrombus  is  the 
result  of  an  eiKlophlebiti*  or  of  a  periphlebitiK  will  \ie.  set  asu)e.  Jt  is  possible 
bcitli  endo-  and  jKri-phlttbitis  play  tbeir  part  in  the  diFjpjise,  tbc  lattcr  reKtiltinff 
froni  iiiflaiiinmtory  Iirsions  arounil  the  penplieral  venous  radirlp-s  ""d  tlip  detacbed 
coagula  di't«niiinLng  an  endupUlcbiti-s  m  othcr  ))urtsof  Ihe  sy8teni.  Pcriphlebitia, 
Kt  ali  cventa,  is  a  comtuou!y-itiet-witli  condition ;  the  presence  of  pus  along  the 
path  of  tbc  connective  bi»)ii(!  .surrouiidiiig  tlie  venons  trunks  witb  a  coterininuua 
tliraiulMJsis  in  the  lunieii  of  the  v«in  WinK  not  infrecui.*ntly  foiind. 

Tlie  cojils  of  thu  vein  are  swulU'n,  cuiigi!^ti.xl,  unci  inliltralcd.  Tliy  inner  wull 
[iiscs  its  eiiduthebal  liiiing,  and  is  injected,  dull  rod  or  yc'Ilowisb  in  appearauce, 
to  ^'bioli  tho  clot adheit?«  in  tiocculent  inaases.  TIio  muscular  coat  sef^nin  paraivsed, 
refusinjr  to  contract  when  the  vein  is  cut  across.  The  out«r  eoat  anri  sheatn  are 
intiltrat-cd  vnth  sero-sanguinolent  duid  or  with  piis  "-n*!  tbe  wholfi  triink  i%e<>mft 
KWoltf?n  itiid  enlai*KMl.  The  thromhus  i&  abnnst  invai-ialilv  soft  aml  friable, 
reddish  in  parist,  ahnost  black  in  otbera,  and  with  tibririous  coajfula  dilfuscd 
tltrou^huLit.  The  tlironibu«  inay  \ie  \oose\y  iivithin  the  lunien  of  the  tube,  odhercat 
oidy  at  irregular  points  iilong  the  vein  walt.  Tbc  thrombus  usually  undtTBoes  a 
fattv  dugentTutioii  and  liquefiwtion,  and  the  parts  thf  tlie  tbrt.>nibu»8oaUi»:tudiiave 
ali  Uiv  appcjimnec  uf  pus.  Mitruscopiu  exaininutioii  of  thcsti  apparc:ntly  punilent 
inasMMi  snow8  tbc  cellular  elenicutfi  to  eonsist  of  nuclcatod  celit*  and  of  other«  undor- 
going  fatty  mptamorpliosis. 

t.  Suppur.itivf-  portal  tlimmbiMns  ro7funeiui'n{j  u-ithin  thf  livrr  itjvlf  is  no  doubt 
a  fact<ir  in  tlie  formation  of  livitr  abscefts  consrp(|uent  upnn  KUpptinitive  hepatitis, 
but  pathological  data  arft  wanting.  At  the  gate  of  tbc  hver,  ho\vover,  a  »ubnepatic 
ali8ceKS  has  heeu  found  aiisociated  with  portal  tlirombosis  ;  hut  which  was  tho 
priniary  leaion  in  aflectionB  of  thia  nature  is  unsettleri.  Portal  phlebitis  is  a  rarer 
lesinn  in  liver  abscess  than  is  beiNitic  plilebitis.  Tliis  is  no  doubt  a«-ounte<i  for  by 
the  fact  that  the  portal  vein  in  aupw«'ttHl  by  a  slicalli  ut  councctivc  tisisut'  even  in 
itfi  brancbi^  iu  the  livcr,  wbereu»  tlio  bcpati>i:  veitis  in  tbu  liver  are  tiiure  of  the 
uatun;  of  clianneU  iu  the  liver  substance  haviiif^  ii  wftU  of  but  microscopic 
dimcii^ioos. 

i.  Suppumtive  thromlKtsis  niay  arise  in  eonseqaence  of  afte<!tion  of  the  imnJc 
of  Ihe  /i^irtnl  fWn  or  of  it«  niain  tributaries.  Woumis  of  the  trunk  or  branches  of 
tbo  Kuperior  menienteric  vein  may  lead  to  thrombosis.  Kesection  of  the  gut, 
operations  for  stranfpila-ted  hernia,  etc.  may  determine  the  lesion,  and  Lambron  in 
the  AtrftiiL  ijen.  rf  mM.  IS42,  relates  a  čase  of  a  thrombus  caused  in  this  vein  by 
the  transfixiun  of  n  li.sh-bune. 

Oall-ntonett  iu  thu  ductus  coiuiuuuis  chulcdocbus,  however,  attcnded  by  iiidatu- 
luation  und  suppuration,  rtiay  iuduce  portAl  throiubo^tis.  Suj^ipurating  luciieuteric 
gland«  oemsiQnally  prene  upon  and  aflect  the  vein,  causing  thrornbi,  whicli 
nifty  extend  for  some  distance  fnjin  tlie  seat  of  the  lesion.  Altlinngh  there 
are  niany  jnstAnces  of  tbt>  trunk  of  the  veins  being  blocked  by  tliroinbi  and  sur- 


I.IVEB 


41 


fajr  pBK,  it  is  asunll)'  impo&sible  to  nacerUuD  which  U  the  v»ase  mk)  vhicli 
the  eflect  of  tbe  condition  ;  but  it  liiis  been  deniotutrated  clearlv  that  pus  mnj 
Burnmnd  «  vmious  •.■tiannel  nnd  yet  no  thronibu&  l>e  found  within  Ine  lumon  of  the 
vasBoL 

3.  By  far  tbe  most  common  caose  c^  liuppurative  phlebitU  is  tnfl.'unn)atory  and 

runilent  chuigea  in  connection  with  the  periphem)  nuticles  of  the  portol  vessel«. 
^l«x-rationB  and  cancerous  chunirc:'  In  the  :>tonuu-}i,  in  the  pylunts,  in  the  xinult  aiid 
largni  iut4'iftiiie,  and  is  th«-  rectutn,  have  ench  and  ali  U<cJi  folloM'e<l  by  ihrombas, 
punilent  iK-riplilobiti)!  uf  the  purtal  vuio,  andabficesaeaiof  t^eli\er.  Oueof  ihemoel 
couitnon  loiocu  in  which  suppumiive  tlironibi  fono  is  io  ".-oimfciion  wilh  »i>pendi- 
iritiA,  and  it  is  one  of  tlif  s>.'quela'  of  that  trnublc-si^mie  »ffpction  vchicli  most 
frequenlly  cau!«s  death.  Suppuratjve  throuilKKsi.s  of  the  ntesenterir  rein*;  was 
found  by  the  writer  in  aH  rA&^  of  malignant  dys<>nUTy  lie  had  the  opp«)rmnity  of 
exAmimng.  The  ooaguUtion  coiiunenceA  in  the  veuon«  radides  issuiuf^  from  the 
affecied  pari  of  the  gut^  and  adrance«  upvmrd*  tovarda  tbe  main  trunk,  and  as  far 
•a  where  tbe  splenic  and  superior  meamtaric  veina  anite  to  fc^rni  the  porial.  In 
nicfa  casr«  the  fnit  bocomei  biack,  tlie  mucoas  sur£ace  sloughH  in  huge  patches ;  bnt 
whether  the  phlebitbt  ia  conseguent  upon  th«  so-called  dyscntcry,  ur  vire  i>ct-m,  is  a 
point  not  yet  det«rniinod.  It  in  doubtful  whether  muliKnant  ayfit.miery  is  in  Hny 
KiiMf  dy!>entery  or  a  specilit-  disen&e  ;  it  in  more  like]y  n  conditional  aiiu  inl^stiiial 
flux  conaBquent  apMi  priia&ry  phlebitis. 

7ViVin«#  A'n«rentiHm.—Thv  tri^iinus  of  Dewly-borii  infants  is  but  a  local  sign  of 
a  general  blood  diseaae,  the  pnnmr>'  fit-arting- point  bein^  thromliOMis  of  the 
utmnhcal  verii,  diic  to  ficptic  infection-  The  writer  had  ox|XM-jenfe  of  this  in  Hong- 
Kong,  where-,  oving  to  the  froquenoy  of  trismus  naftc«ntium  ainongst  tbe  infants 
of  th«  Chiiip-se  poi>r,  lialf  the  tolal  death-rat«  was  caused  by  it. 

Forrign.  hotitrM  in  the  alini(mtary  canal,  sudi  a»  penetratiog  fiah-bonee,  etc, 
.ni^  wrve  as  the  fstarting-|Knnt  of  phlebitis  and  thrombosia.  Abscosca  in  the 
spleen  are  liahle  to  bc  fntlou-cd  by  thrombosis  of  the  Hpleoic  and  portal  veins,  the 
|HM-ulijir  nnatomical  conditions  of  tbe  »plenic  pulp  and  its  rclntion^  to  the  vein 
lavmiring  thramboiai). 

4if«y  ttld  ciratris  or  nrihrnnn  in  the  alxluiiiinal  c«vity  uiay  aft«:r  yeRrs  of  quies* 
oence  r«id  to  phivbttis  of  the  voins  in  iu  tissue  and  KuV>Kequont  suppuration  and 
venous  thrombosia.  Such  s  čase  occurr«!  in  tVie  practice  of  the  vriter,  where. 
at  the  p06t-inort«Di  perfomied  by  Dr.  VVilham  Hunter,  a  gastrir  ulc«r,  vhich  had 
bealeil  twenty-6ve  jreani  pr(!v-ioUF>Iy,  and  acqinred  ailhp«ion  to  the  pancreaii,  becauitt 
imtiit<!il  in  conseouence  of  fish-ptiiMoning,  with  the  reitult  tlrnt  the  veins  in  the 
cicBLrix  becauie  intlaint^I.  tlio  uplenit:  v(>iu  and  the  poi-tal  vein  up  to  tbe  gateof  the 
Uver  vere  euveto|)ed  in  pus.  and  a  looi»e  throiubu^  oceupied  the  ohaunois  of  botb 
Uie  splenic  and  jKjrtal  veiiis. 

Sigfut  and  S^mptimis, — \\lien  some  one  of  the  aereral  aflections  men- 
tioned  above  as  provocative  of  aupptirative  iiorlal  thrttmbosis  occur«,  the 
oosct  of  the  Icsiun  iu  the  vein  gives  rise  Ki  tbe  lollovriiig  syiuptoni8.  The 
pain  of  tbi^  aflbction  vbungus  or  exl«iids  its  suat.  If  tliu  uuut<ti  ih  iiu  iippcudi- 
citi«  tbe  »«it  nf  jMiin  is  no  lon;^r  (»nfiiied  to  the  rigbt  iliiic  fo88u,  but 
cxt4.'nd8  upwiird:i  to  the  rii^bt  hj^tocbondrium,  or  to  the  uuibilicus ;  and  as 
jieritoiiili«  devulo|i8,  the  iNiiii  bcconiea  general  over  the  nbdomcD.  In  the 
oanie  vray,  if  the  Hpleen  ib  tlie  Heat  of  tmuble,  the  ]ituti  extend8  ncToss  the 
stoiiiAch  and  ^vce  rii«  to  "  cminp  in  the  stoinach  " ;  and  in  Kitnilar  faahiou 
for  other  nflcclions. 

A  riiffr  \n  nu  \'^v\y  indication  of  un  cxteDdiug  iM)rtaI  phlebitis,  foUowed 
by  th<!  tiBiiul  j.nifuH«  «wtiatiu;^'.  Ri^'orfl  tntty  »KMur  not  unly  ut  the  coni- 
ineor«ment  of  tbu  illnoHH,  but  inay  retmr  at  irTe^^ular  inter\'alš  ufterwiird8. 

Jaundirf  eometimeA  ^)  a  niarked  de^^roo  saperrenos,  aod  the  /nvr  lre(»>iue8 
|M>nnancQtly  eiilar;:i.'d  and  iuay  be  paiuful  on  p<;rcu6siou  and  pulpation. 
The  ^fen  eulargoH  if  Ihe  Mj-lenir  VHin  or  tlic  truDk  of  the  portal  veiu 
thnimbdtuid.  A  ihin  wutery  iliarrluai  is  the  rule,  but  oonatipalion 
iUy  obtains,  When  bloiKi  escapes  by  the  bowel  in  quaatity  the 
Hplouio  and  hejmlic  tenderness  and  eular^'en)ent  Tnay  dinuppear.  Fevtr  ib 
alwayii  preaeut,  aud  utiuaUy  usAumcs  aa  iutcnuiltent  ty])«.  Tomrds  tbe 
end  it  uauallv  uMumes  u  heL-tic  charauter.     Pyu*initi,  \\ith  rig(»i,  8weAtiog, 
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and  depoEdt  of  pus  in  the  jolnte,  in  the  Niaoera,  or  bencath  the  skin,  may 
reauU.  The  geueral  8ymptom8  are  ftiveriahDeafl,  loss  of  apjtetit«,  losa  of  Hesh, 
emaciation,  and  rapid  deoline  in  »trength.  A  typhoid  stale  uaually  miper- 
venes  as  death  approachea. 

IHagnods. — It  ifl  by  the  agj^TCgation  of  the  aigua  and  sjmptouui  described 
above,  auperveiiing  upou  aouie  local  iutIanniuitory  Icsion  wiihiD  tho  abdominal 
t:avily,by  wliit:h  the  prenenue  of  auppurative  [lorLal  thramboais  iiiay  be  inferTed 
to  bo  present.  No  aingle  8ymptom  is  coustant ;  the  pain  may  Ijg  obscured  ; 
the  rigors  and  ^veating  may  be  aaoribable  to  malaiia  or  ^enetal  pyEGnua ;  or 
the  preacnoc  of  dy8entčry,  hepaLilis,  or  »i^denitifl  raay  obacure  the  diagnosia. 

pTugnosis. — The  auppurative  phlebitia  eKtenda  lo  the  tnink  of  the 
portal  vein.     Death  is  ine\itable. 

Treatmtnt. — The  relief  ol'  paiu  and  diBtreas  and  the  supporl  of  the 
strcngth  are  the  only  mcaaurca  to  be  udoptod  iu  the  treatment  of  this 
fatal  nialady. 


LiVER  Parasitks 

Parasites  .... 
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DUtomuvi  katmalobitun 
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DtJitomvm  kcpaticufn 
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Penta^tomum  ctmtirietum 
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„         fnnceolatum  . 
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Amotu  IvmMcoidet 
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„         i%n«nM  . 
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Tamia    echinoeoccti*    (IJj/datid 

„         irju^unctum 
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Kxcludiug  hydatid8,  alreadv  described.  several  jiaraBiteH,  ali  l)elonginj5  to 
the  distomata  variety  of  tlie  taiiiily  Treviatoda,  are  met  with  in  the  liver  or 
bile  paaaagea.  Theii'  prcsonco  is,  however,  by  no  means  coinmon  ;  in  fact,  a 
liver  paraaite  uirty  be  ju3tly  considered  a  rare  atfec:tiun.  Stili  more  rare  i« 
it  far  tlie  paraaitea  to  he  louated  in  the  liver  itaelf ;  the  alroost  iovariable 
hahitat  is  the  biliary  pansages.  In  the  i)ortal  vein,  alao,  parasites  of  this 
group  havc  bcen  fonnd.  Liver  parasites  belong  to  the  Vkrmes  ;  Olaas, 
Pialodes ;  fauiilv,  Tremaloda,  or  llukea;  variety,  ŽHstuma. 

1.  I>i.stomum  he.paticum. — In  il«  fully  develnppil  Btate  the  Distofnuvt 
hfpaticum  is  found  as  a  amooth,  oval,  fiiintly-yelIow,  Hat  wonn,  measuring 
28  mm.  by  12  mm.  in  ite  mdest  part  The  head  protrudes  as  a  short  beak 
from  tlic  broader  cnd  of  the  paruaite,  and  preaeuts  un  itn  ventral  surface  a 
Kucker.  Ininiediately  behiml  the  uuuker  in  the  genital  imre,  und  liehind 
that  apain  a  secoTid  eucker.  The  genital  pore  leads  to  the  uterus,  which 
lies  convoluted  like  a  bali  of  \vool  above  and  behind  the  second  auoker. 
The  intestine  i»  branched.  The  egga  are  oval  in  otitline,  measuring  0'i:t 
mm.  by  0'08  mm.  Tliey  are  of  a  brown  utiloiir ;  the  shell  or  eitaderni 
eoni^ista  of  two  fairly  wpll-mftrked  layer8,  und  at  the  broader  end  of  the  ^g 
itt  a  small  Ud  or  operculum. 

2.  Visiomum  laiiceolatiim. — This  is,  as  its  name  implics,  a  lance-shaped 
entozoon,  meaHiiriug  9  mm.  by  35  mm.  The  paraaite  is  narrow  iu  front, 
biit  widens  ont  gradually  nntil  near  the  posterior  eKtromity.  The  genital 
pore  is,  in  the  lanceolate  species,  aa  in  the  heputicum,  betveeu  two  ventml 
placed  discs,  but  the  vaginal  tract  is  much  longcr,  the  uterim  btiing  situated 
farther  back  iu  tlie  widest  part  of  the  lKxIy.  The  Inteatiue  iu  uiore  com- 
plex  than  in  the  hepaticunk,  being  divid(»l  up  ho  as  to  form  many  sacs  and 
oanals.  The  eggs  are  spherical,  njeasuring  04  mm.  by  '03  mm.,  and  mthin 
thcm  the  mature  ova  may  1)6  found. 

The  Diatomujii  kepaticum  and  Distomum  lanceoiatuM  are  parasitt;a  of  the 
biliarr  paasages  of  the  ruminantia,  and  more  particularly  of  sheep.  Sheep 
"  rot '   18  attribated  to  the  pathological  prooeeaes  aet  up  by  this  parasite ; 
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bat  althotigh  the  para.sit«s  are  so  provalcnt  and  deetructive  in  the  rumiuante, 
they  are  aeldoui  mot  with  in  the  huiiiau  lieiug,  and  even  vhcn  thcy  oocur 
mAy  >;ive  but  few  indicatioiLs  of  tlieir  preuencB. 

The  folIowing  pAnu»te«  »re  met  with  for  the  most  part  in  trc^ical 
countries,  but  one  ot'  tbem,  the  Distomum  einensf,  bas  a  widQ  distribution  iu 
ladia,  Annam,  Chitia,  Japnu,  Corcn,  and  in  Mauritius. 

3.  Vijitominn  shicnse. — A  lauc!ei)l!ite-8lmi)ftl  worui,  narn)wed  in  front,  bul 
widening  liehind  until  near  the  posUirior  extremity.  It  inea«ure«  22  min. 
by  7  mm.  in  ita  wide8t  part.  The  surface  is  sinooth,  and  in  appeanmce  the 
panflite  is  of  a  Ile6hy  colour  and  almost  traD8[jarcQt.  The  ova  are  gourd- 
ehaped,  measuring  32  fihy  IG  /t,  of  a  dark  appearance,  \\ith  a  dintinct  oper- 
culum  at  the  broader  end.     Thii  embrjo  ia  a  ciliiited  orguniaui. 

4.  Distomum  conjuru-fum  i«  charaoterised  by  the  surfat«  of  the  body 
l»eiDg  covered  by  fine  spine«.  The  paramle  is  wide  poBteriorly, 25  mm.,  bnt 
tapere  toMards  the  head;  in  leugth  it  uieasurca  froni  9  to  12  mm.  The  ova 
are  uperculated,  abaped  like  a  Klorence  ftaak,  mcasuring  'M  /i  by  19  /*.  So 
far  this  pamaite  haa  only  been  found  in  a  few  natives  of  India. 

Distomum  horvuitohium. — Tlie  Jiilharsia  hirmatohia  is  met  with  iu  tlie 
brsncbee  of  the  jportal  vein  within  the  liver,  and  it«  eggs  iiiay  lne  found 
«mbedded  in  the  liver  tiesues.  Althoiigh  of  claHsical  interest,  the  preaeuce 
of  the  bilharzia  in  the  liver  or  portal  vein  is  attended  by  no  knovm  clinicid 
or  {>atholouical  feuturea.  Tlie  cliuicul  muuifBHtutiouM  of  tlus  parasite  are 
itlmoRt  i»lely  ruintined  to  tbe  urinary  passageH,  and  it  is  in  connectiou  with 
these  organa  tliat  a  detailed  account  of  this  interesting  parasite  is  to  1)e 
found. 

Besidos  the  dietama  other  paraaitea  ure  met  with. 

5.  Peniastn-mum  ronstricfnm. — In  the  liver  and  Ituigs  of  Afričan 
negroes  cyBt.s  ha\'e  lieen  found  to  contuin  a  large  ivhitisb-f^oloiired  parasite, 
iiieasuring  1  to  U  inch  in  length  and  |  inch  in  Ureadth.  Tho  parasite  is 
ringed.  roundod,  teruiinates  abruptly  beliind,  but  antcriorly  cxhibits  hooks 
«tu  eithtT  aide  of  the  oval  aperturea  arranged  iu  two  pairs:  and  on  the 
doniuni  nf  the  rings,  whi(;h  in  a  funy-develoi»ed  Prnteutor/vum  constrictum 
number  twenty-three,  are  Hne  spinous-looking  processes. 

6.  A«ariit  Imnbrkoidef.  tind  thcir  way  into  the  bihary  pjissages  and 
aiay  even  l>ecome  emitedded  in  tlie  liver.  They  may  1«  met  \vith  aiugly  or 
in  considurabli!  numbem.  The  entmnee  of  an  Lirge  a  wonu  int-n  tht*  biliary 
panages  from  the  intestine  is  rather  difCcult  to  account  for,  and  it  has 
heen  aasertod  by  some  that  it  is  onlv  when  the  t>ilc  ducts  are  dilulod  by 
laliAry  calculi,  by  hydalidi>,  or  by  oLher  causcs  that  the  rouud  worut  cau 
gain  entninfie.  This  contention,  however,  is  refuted  by  the  fact  that  the 
worm  bas  lieen  found  in  tbe  bile  ducts  oven  of  childrcn. 

The  clinica/  and  paihologieal  efl'M:t8  of  the  preseucc  of  pamaites  in  tbe 
biliary  pORsagc  vary  with  the  ])ara8iu.'  and  nith  the  nunibers  which  infest 
the  region.  We  liave  but  fBW  clinit-al  recorda  of  tbe  signs  and  uyuiptomH 
affiociated  with  Huke  worm8  in  tbe  liver.  Pain  in  tlie  he]»atit;  region,  con- 
tinuing  it  mav  be  many  nionths ;  diarrhura  of  loug  standing ;  vomiting  and 
oocasioual  ha-matcuicsis :  jaiindice,  slight  or  pronounced,  may  be  preseut; 
(-ouvulaioua,  tM])ecially  in  cliildren,  and  delirium  iu.  old  peraona,  synoope  or 
coma,  by8terioal  attacks,  sudden  accesaions  of  fever,  abaouiinal  diatension, 
ttod  pehtonitis  are  amongst  the  more  prominent  features  of  a  condition 
whioh.  untess  the  parasite  itself  or  the  cggs  ure  met  with  in  the  vomit  or 
in  the  stooLs,  is  \vell-nigb  iuij>oH8ible  to  aangn  to  the  proper  cause. 

Tbe  (-.hangea  induced  in  the  biliary  pass^es  varv.  Occasioually  the 
ducta  are  dilated,  paunched,  intlamed  and  eveu  pnrulenL.     The  Distotnvm 
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ainerue  ant)  the  clmngeii  il  caustia  iu  tlie  biHary  ]uiM»age&  have  been  muet 
fxactly  recorded.  Baelz  has  reconied  that  in  certain  Japanese  villagea  20 
jter  cent  of  the  inhiibitants  auflered  from  this  paraeite.  In  theee  persons 
the  disLomum  \va.s  tbund  iu  the  gal]-l.Iudder,  the  hepatic  and  bile  duuta 
iu  greiit  uumberB ;  the  ^HiHaageB  l>ecouie  dilatetl  aud  jiatiuehed,  and  iu  the 
paunches  the  jianmit*«  tliriv«  in  swarinK.  The.  liver  and  spleten  are  recorded 
by  Baelz  to  be  enlarfjed  and  the  nincouR  surfacesof  the  gut  in  a  »tate  of 
chronic  catarrh.  Iu  the  liver  the  parts  iu  eoDtact  mth  the  main  braucbes 
of  the  hepatic  ducts  atrophy :  aiuemia,  auasarea  aud  a  c-aehectie  state  Buper- 
veue,  but  it  tnay  be  only  after  veara  of  gradual  <iK;lJne.. 

The  P^.nffiMamum  ronstrictum  CRntviS,  afxoTi]iT\ii  to  Aitken,  cyHt8  in  the 
liver  within  which  the  piira^ite  lies  coiled  up.  VVtien  Lhe  cj-sta  occ»py  the 
aurface  of  the  liver  a  local  perihepatitia  uiay  be  set  up,  and  it  ia  ptissible  to 
feel  the  cy8ta  aa  nodules  upun  tlie  liver  aurface. 

Treatmfnt. — When  the  ova  of  any  of  the  liver  paraaites  appear  in  the 
stool  or  in  the  faeces  ultempts  may  be  miide  by  anlhelnuntica  to  dislodge 
the  fMirasite.  In  the  ca»e  nf  the  Asr.aris  iainliriroidfs  this  imiy  be  alTected 
by  Hantonine,  but  no  »pecific  means  is  known  whereby  the  liver-fluko3  may 
be  dialoiigcd. 


HVUATIDS  OK  THK  LlVEK 

The  hydittidH  met  with  in  the  human  liver  difftir  in  no  eauential  jioint 
from  those  met  \vith  elsewhere  in  tlie  h(fdy.  Tn  Enj^land  and  Wa!pK  iluring 
ten  year8  (IHVl-lHtSO)  436  deatha  \vore  returned  os  due  to  hvdotid  diBeaae, 
represeutiug  one  death  out  of  11,876  dcaths  ditriug  that  period.  Iu  Bhtish 
Indi^t,  troui  1870  to  1S79,  S  caa«a  (K;cumid  iu  aoldicra  beluugiug  to  the 
European  army,  whil8t  in  the  native  arniy  no  cases  of  hydatin8  were  met 
with.  In  the  Punjab,  -1  uisen  of  hjdatids  \vere  dia^rooaed  in  nativea  in 
uiiietccn  ycar8'  observation  at  Ltihore,  out  of  a  total  of  25,579  in-pationts. 
In  Hong-Kong  the  \vritor  never  met  witli  a  casL-  of  livdatids  in  Chinese 
during  uine  yeHr8'  hotipital  exi>Rriem:e,  and  in  Southem  China  gRneraIly  the- 
disease  ie  unkno\vn.  It  ia  by  the  dog  as  the  primary  host  and  aheep  as 
intermediary  hosts  that  the  life  cycle  of  the  ochinococcuB  is  chicfiv  main- 
Uiiued,  and  iu  Southern  (Jhina  theru  are  no  sheep. 

Site. — HydatidH  are  ujueli  inore  freipit!ntly  nml  witli  iu  tli«;  right  lobo 
of  the  liver  than  in  the  left.  There  bas  lieeu  no  esplanation  i>n*Ted  c^f  this 
aeeming  idiosyncra8y,  but,  aB  pointed  out  by  the  \mter,  it  may  be  occounted 
for  by  the  mistaken  notiou  that  the  right  lobe  ie  Hve  or  sdx  tinies  larger 
than  the  left. 

Siffns  and  Si^mptom^. — The  t>hysi<jal  signR  of  a  hydatid  hepatio  tnmour 
whully  depeud  uu  its  size  and  situatiou  ;  when  the  tuuiour  is  small  it  may 
glve  riee  to  no  8yinptoma  or  aigna,  but  whca  ita  dimenflion.t  are  conaidemblo 
the  local  indicatioiiH  \vill  vary  according  aa  the  tumour  la  withiu  the  liver, 
ujmu  the  upper  aspect  of  tho  liver,  or  attached  to  ita  undcr  surfaoe,  i.e. 
according  aa  the  hydatid  is  *wpra-hepatic,  intra -hepi^tic,  or  s«fc-hepatic. 
The  intm-hepatic  type,  aa  being  the  nioat  eouimon,  nill  l>ci  taken  as  the 
basia  for  ileHcription.  Au  hy(]atid  tuuiour  of  the  liver  uiav  reuiaiu  latent, 
ihat  ia  to  ftay.  th«  tumour  evon  wh«n  of  fiir  size  may  niunipv  tho  liver 
\vithout  giviug  rise  to  either  poin  or  inconvcnit-nco.  Tbe  detcction,  poet- 
mortcui,  of  hydiitid8  previoualj  uusuajjecled  ia  one  of  the  chiefcharacteriatics 
of  the  disease. 

The  presence  of  a  hydatid  tumour  may  lie  made  manifest  by  the  patient 
ftccidentallv    noticing  an   enlargenient    in    the   hepatic  region.   by   lociil 
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diaoamfort  or  satateK.  jaamdioe  cv  biliBJx  ocHic  iuat  oe^fOc^.  uid  dniizu; 
enaamaišan  of  llie  Irrer  Lbe  jifaTsicui:  ziut  rera^Tuae  an  liTdAiad  imoocT 
«6  tbe  cngis  of  aiiT  cif  theat  oaačiaia&.  Uu^^  p&in  15  ui  nzKvaniDozi 
STmpiiCBn.     Tbe  nsiuJ  oampluzii  is  thai  af  a  faehnir  of  wfa^i  or  dra^iiur 

there  nuT  fae  aosne  i^jfac^rr  in  lovuLihizi^  ar  oardiac  disi3««&  Eaoape  <^ 
tiK  oantents  cf  ibe  fardaiid  iziio  a  )dk'  doci  ar  tbr  pehvoieftl  cavitr-  canae?' 

dimanman«  is  usoaBT  globalar.  but  viien  ii  iata,iiis  lari^e  pv^nrocms  tbe 
ootiine  vili  be  modified  br  ibe  restsiapoe  niet  viili  as  ii  eDcniacbes  ojd 
Dc^fabcmiiig  TisočTa  and  scracsnres.  Tbe  soifaoe  of  ibe  rumoor  is  smooth 
and  roimded  in  atitlii>e :  t«tt  rarelr  is  tbe  tumoor  of  lobalated  characi^r. 
On  pa^Hiioa  ibere  if  a  aeiis&iaon  of  elasticiiT :  fincmation  is  u^  be  felt  vben 
tbe  tumoDr  bas  tbinsad  odi  iht  liver  tdasoe  and  afproacbed  ibe  wall  of  tbe 
abdomen.  Tlie  bvd&tid  ibnll.  freanims.  ar  rilcrataon  is  but  seldom  presesi-. 
and  15  DOi  ooDclosiTe  proof  tbal  tbe  tumonr  is  brdatid  in  cru^  bnt  as 
h^dAlids  are  br  far  tbe  most  oanunoD  be^uuac-  tomoors  of  cvstk  cbaracier. 
tbe  tbnil  vfaen  it  cas  l*e  felt  is  of  souie  ralae  in  diagnosis. 

Cim^itmiionai  tymfiUims  aei.  up  br  tbe  presenoe  (^  eren  a  veir  lai^ 
oDOoo^ibcftted  bjd^id  tomoor  are  aeldaim  in  erideiKe.  As  a  ruie  tbeie  is 
DO  intaferanoe  iritb  tbe  g»iexal  bealtb,  tbe  t^nperature  is  not  altesvd.  and 
except  far  pcessore  od  n^gbbouiing  organs  tbere  are  no  si^s  or  srnaptoms 
iadicatiTe  of  tbe  ailment  bejood  tbe  local  evideuceB.  If  tbe  preasure  is 
upwajds,  an  irntAtJng  congb  mar  be  oom|dained  of:  if  tbe  siomaeh  is 
eDCToacbed  on,  nanaea  and  romiting  mar  be  praaent ;  and  caitiiac  disti^ss 
nuj  remlt  &am  direct  or  indirac-i  pa«9sare  on  tbe  beart.  Wben  tbe 
tanMor  pm^reases  downward  into  tbe  abdomina]  cavitr  it  mar  attain  a 
large  size,  may  weU-nigb  tiU  tbe  al^domen,  and  oompressiciD  «f  tbe  veins  may 
induoe  aacites  and  (sdeina  of  tbe  lower  linibs.  Venous  obstraciaon  and  its 
resnlts  are,  boirerer,  anoonunon  r«qQebe  of  eren  lai^  bepatic  hydaiid 
tomoois.  On)y  wben  tbe  s^Jenic  vein  is  oompresaed  is  tbe  spjeen  likelv  to 
be  swoUen.  Ibe  ureier  maj  be  comprefised  and  tbe  renal  vein  maj  like- 
wise  be  naircnred,  and  tbe  mine  maj  in  oon9eqi]enoe  beccone  albuminous. 
Jaondioe  maj  aiise  fiom  preasnre  u}^ion  and  obstmction  of  tbe  ductus 
commonis  cboledochus,  or  bj  tbe  escape  of  echinocooci  into  tbe  bile  ducts ; 
jaandice  is  oocasionAllj  dne  to  catarrb  of  tbe  biliarr  passages. 

Cour»e  and  Terminaiion  of  th-e  DisMif. — I.  JimptuTr  of  t^4  aw  is  bj 
fkr  tbe  most  oommcHi  tenninatioD  wben  tbe  diaeaae  is  allowed  to  run  iu: 
oourae  witboat  treatment  Tbe  rupture  maj  oocur  spontaneouslj.  but 
more  often  it  is  ooaBequent  upon  injurj  or  severe  muscular  effort, 
The  directions  in  which  tbe  tumour  ruptures  have  been  summarised  bj 
Neiaser  aa  tbe  resolt  of  131  obaervations : — 

Raptore  into  tbe  lung  and  pleonU  caritj  47  cases. 

stomacfa  and  intestines  46    „ 

n  peritoDeal  cavitj    ....  16     „ 

tbroorii  tbe  abd<xninal  ivall       .        .        .  l.S    .. 

„  into  tbe  Tuinarr  passmges   ....  7     ,, 

Bapture  into  tbe  hronehial  tvhf*  and  plrvral  «iri7y. — Naturallr,  it 
is  into  tbe  ri^t  side  of  tbe  chest  that  the  oontents  of  tbe  cjst  find  exiL 
'Wben  tbe  c^t  perforates  tbe  diapbragm,  previous  to  the  formation  of 
pleoiitic  adbeai<His,  a  fatal  pleurisj  is  tbe  usuaJ  re^^ult,  but  wben  tbe 
bjdatid  haa  set  np  adbesire  inflammation  in  the  pleuni  tbe  cjstic  oonteutit 
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tind  their  way  into  tbe  piilmonary  tissue,  aud  pressing  towards  tbe  poinl  of 
least  reaistancc  niay  gain  thc  chimiiul  of  a  bronchua  and  be  got  rid  of  in  tbe 
Kputnin.  Tbis  modu  of  exit  iuay  be  follo\ved  by  8peedy  and  complet« 
recoTory,  or  tho  loiig-standing  Hiippnratiuti  indtuied  leadH  tn  exbauHtion, 
iuduration  of  tbe  lung,  general  wa8tiiig,  and  may  end  fatallj  or  iu  recovery 
jifter  scverul  year8  of  profiisf  discbargu.  In  sueh  cuses  tbe  »putum contains 
boukletd,  itud  it  mHy  be  scobees,  Liver  puK,  »breds  of  lueiubniue,  occasiou- 
al1y  staiiiud  1iy  bile.  Suddeii  iloatb  uiay  foIluw  nipture  iuto  the  lung ;  tbn 
biimchiaJ  tubes  of  both  sides  may  be  blocked  by  the  profiision  of  the 
dischargc  into  the  air-jjiisajigei*,  and  auffocation  ensue.  Loug-Btanding 
8uppuration  may  lend  Uj  L^ousulidatluii  or  gangrene  *>f  oue  or  both  luugs. 
Thim  exit  by  way  of  the  bnint^hial  ])aHH»geK  m  an  undeairable  result  t<>  wail 
for,  and  a  siirgical  operatinn,  when  nnce  tho  bvdatid  haa  comnienced  to 
didcbarge  througli  tbe  lung,  ih  not.  attended  by  proniiaing  re-aults. 

Kupture  into  thc  InUstitu:. — The  cy8tic  contents  do  not  oll  eecape  iu  ono 
Btool,  but  triokle  into  tbe  inteatiual  canal  niLher  8lowly.  Rupture.  into  the 
intestine  doea  not  nece36arily  imply  that  the  patient  recovers.  JDeath  may 
nault  Iroui  n  general  pi^riLonitis,  or  froui  liepatic;  iiljscess,  iufection  from  tbe 
intestine  reaehlng  the  cavity  of  tbe  einptied  t'.y)Kt  Jtiiptiire  into  the 
štomaeh  aUows  of  the  eseape  of  the  livdatid  contents  hy  vointting.  Kupture 
into  the  peritoneai  cavity  is  ufiually  followed  by  death,  wbiuh  follovvs  iu  a 
f«w  houni  from  ehock,  or  uiay  be  deferred  for  u  few  diiys,  duriug  which 
severe  peritonitin  take«  pkce.  Should  the  hydatid  suppurate^  fatal  peri- 
tonitia  umy  be  set  up  without  rupture.  R«pture  tbrongb  tlie  ahtlominal 
vališ :  the  poinl  of  oxit  ia  U8ually  tbe  right  upper  quartcr  of  thc  abdoinou. 
Kuptuni  into  Ihe  urinari/  passa^es :  tliere  ia  uo  direuL  pixK)f  that  auuh  au 
event  haa  ever  oceurreil.  Rupture  intn  the  hUian/  ducts  Tnay  be  fonowed 
by  a  spontaneouB  cure  of  the  diaease,  or  by  severe  inflammation  of  the  sat- 
and  auppuratioD.  The  contents  of  tbe  tumour  may  pasa  along  thc  commou 
bile  duct  to  the  diiodeuuin,  or  the  calibre  of  the  bile  duct  provea  iuaufficienL 
lil  tranRuiitthe  hydalids,  and  blocking  of  tbe  ehaniiel  givea  ris*;  to  jaiindice. 
The  pasMage  of  a  sTiiall  cyat  dowu  the  comuiou  bile  duct  ia  frequently 
attcudod  by  svmptome  of  biliary  colic.  It  is  posflible  that  tbe  spontaueoup 
euro  of  unobserved  hvdatid  of  the  livcr  tokea  phice  more  ofteu  by  thia 
channel  than  by  aay  other.  Kuptun;  into  Iha  pcricardium  :  a  fatal  reanlt 
haa  been  the  invariable  consecpience.  ■  Rupture  into  tbe  in^mor  vena  eara 
or  portal  vein :  the  former  leada  to  sudden  death  from  pu]monary  embolism. 
thc  lattcr  to  scattercd  abaccsscs  in  thc  liver.  Mnilipff  channch  of  exit :  not 
infrequently  tbn  bydatid  i;outeuta  uiay  eHoij)«  from  the  liver  by  two  or  more 
channels  8iTnultaneouHly. 

II.  Suppitration  of  tbe  sac  may  be  "  apoutaneous/'  niay  be  the  result  of 
aurgical  trcatment  by  puncturc,  ctc,  or  niay  ariac  from  bDe  gainiug  aoceaa 
to  the  cavity  of  the  cyat.  A  hlow  may  determine  aupimriition,  or  it  umv 
follow  rupture  of  tbe  sac  into  a  neighbouring  viscna.  Tho  sub8equent 
hiatory  of  u  hydatid  cy8t  after  suppuration  is  identiool  with  that  of  a  liver 
abacess  (vid^  "  Liver  Abacesa  ")■ 

III.  Other  fatal  modea  of  terniiuatiou  may  be  due  Lo  (1)  preeaure  on 
noighliouring  organu.  (2)  exhauatiou  cini8equent  upon  any  one  of  the  above 
conditiona,  (3)  impbcation  of  the  liver  to  ao  great  an  exteiit  that  it  becomes 
totaUy  unlitted  to  pcrform  ita  function  and  carrj  on  thc  work  of  the 
economy. 

IV.  Spoutaueoua  Cure. — The  mother  cyi*t  B]owly  contratitst  and  ahrivela, 
and,  along  vrith  the  contents,  becomes  replaced  by  a  putty-like  masa,  which 
whcn  once  seen  can  never  be  foi^otten.    Althougb  puttv-like  in  consiatence 


4 


LIVKn 


47 


in  parts,  it  ia  of  a  wfaitiab  colour,  pearly  while  u>wanis  the  iniehor,  a  daller 
ehade  pen-ading  in  the  peripheral  portioos ;  it  resembles  a  masa  of  vet  kaolin 
orchina  clay  ot'  jeUy'like  consistence.  Plates  of  calcareoos  material  muy 
\tQ  found  in  the  LimiiuitcU  luasa,  and  pieoes  of  the  wall  of  the  luotber  cjst 
iaay  be  found  here  and  therv. 

Akinoeoeeuš  mvltiioeularis  ia  dt«aribed  in  vol  v.  pp.  53,  55,  and  58. 

Diofftums. — By  a  procesa  of  excluaion  other  ailments  can  be  eliminated. 
and  by  drawing  oH'  and  examining  the  contents  a  poeitive  couclusion  may 
be  arhved  at.  H^datids  in  ihe  .tupra-hepatic  regiou  of  ilic  liver  bave  to  be 
diagnofled  frotn  Hupra-he^jalic  absoeaseB,  from  ]tletiritiL'  enusion.  or  from 
h^datida  of  the  base  of  the  right  bing.  Jntra-hrjndr  hjdatid  growtha  may 
be  inistaken  for  intra-hepatie  abacess  or  for  malignaut  tumouis.  In  fatty, 
amyloid,  and  8yphiUtic  enlargenicuta  of  the  liver,  and  in  hypertropliic 
uirrhaud.  tlie  bletorv  will  aerve  to  elimiuate  anv  iM>a[iibibty  of  confuaion. 
l{ydatids  in  the  suh-hepatic  n^on  bave  to  I»e  diagnoft*xi  from  aub-hepatic 
afaeoev,  eulorged  gall-htadder.  hydronephrosi6,  renal  or  ovarion  oy8ts, 
•oearjam,  and  pbautoui  tuuiour. 

TrminuHt. — Although  hydatid8  of  the  liver  may  diaappear  by  "  spun- 
tMMOua  ciuv,"  niay  tind  exit  by  aeveral  ohannela.  and  tho  patieut  recover. 
QO  medical  practitioner  1»  justitied  In  vvaitiug  for  suuh  a  reaulu  The 
modem  treatmont  conaistR  In  u»piration.  inrii<ion,  anture  of  the  aac  to  the 
oiargina  of  a  parietal  inuision  and  clearing  out  the  oontenta,  or  oomplote 
osliTpation  of  the  tumour. 

AMpiration  of  the  coutents  of  the  hydatid  can  be  used  for  both  diagnoetiu 
and  curative  purpoaea,  and  puucturu  by  the  fine  ncedle  of  au  aspinttor  ia 
atteoded  by  infiniteaimal  danger.  The  fluid  removed  thereby  may  serve  to 
eslabliflh  the  character  of  the  tumour,  and  wlieu  a  small  quantity  of  tho  tluid 
ia  withdrawu  tlie  tuin»tir  may  shrink  nud  the  wholo  cv^^t  di.su|)pear.  The 
dangers  of  Uippiug  ii  bvditid  are ;  (1)  Ksiiape  of  the  cuuteuUi  iutu  the  peri- 
toneal  cavity.  That  th>t  aUm-  iind  it  may  \k\  inU^nnittent  eacape  of  a  small 
iiwuitity  of  hydatid  lluid  into  the  peritoueum  cauaes  imtowanl  aymptoma 
ia  improbable,  and  treutment  by  aapiratdon  alone  may  stili  find  a  plaee  in 
nugery.  (2)  Suppuratiou  may  be  iuduccd  in  the  hrdalid;  thia  ia  a  reul 
dmogor.  The  removal  of  the  Huid  leavt>s  beliind  a  deod  maaa  vrithin  the 
liTer.  which  may  at  any  montent  l)ecome  aeptic 

ifan6on's  Method  uf  treating  Uver  Abacesa  ajjplied  to  llydatid& — Tho 
oper*tiou  is  fnUy  deacribed  under  "  liver  Absccss,"  and  the  metfaud  recom- 
menda  iU<elf. 

/MpaTotomy  and  Removal  of  the  Content«  o/  Cyxl  WaUi,  —  In  1871, 
Lindeniauu  improvod  upon  Volkmaun'd  method  by  -ititohing  the  uiargins  of 
the  wouud  in  the  liver  to  tho  nouiid  in  the  ulKloiiiinal  wall,  and  ali  8ubae- 
i^nent  methu<]»  tif  oitentiiiu  bave  been  mere  muditicHtionH  itf  [Jnilemanna 
priucipl<\  At  the  present  tinie  the  plan  recoramendeil  by  Uodlee  is  moet 
ID  vogin- 

Opertitimi.  ~\  vertical  incidion  ihree  or  four  inclie«  iii  leiigtli  is  mode  ovcr  or 
just  iilMive  tlie  most  prominent  pari  of  thn  tunioar,  and  it  is  cMried  down  to  tlie 
|i«iii4mpum.  AH  tiliH-ilinf^  \a  arre«ted,  aikI  the  iMtritoneum  it  then  ini-i>e«l  fur 
almoit  one  inch  anil  tlm  linKrr  introduced.  1'ho  prraence  of  ndhraions  is  felt  for. 
Where  thero  ara  no  adlie»ion8  the  escap«  of  hydjitifl  contents  into  cbe  p«tritoneal 
akTity  can  bo  purdml  ajfatnst  in  one  ot  throu  ways  .-  (I)  The  op^^ning  of  t>ie  cy8t 
deCarrod  for  a  fuw  <lay!i  or  until  iiut1icit.^ntly  Urin  und  «xtviiBtv<!  nahenona  ar« 
^tparenU  Shuulti  suiinurutiuu  bave  occun-vd  the  cyiit  iiiuiit  be  iuciMKi  at  onoe, 
«na  ovury  HurKeoti  pru/ent  lu  open  tho  tuDiuur,  whut«v6r  iU»  itato,  atone  lilting. 
(9)  B>  packiiig  ilio  poritoueal  surfoce  vitii  uUTilised  sponces  or  gaiuee  mi 
tlw>roagnly  titat  ali  paa»age  into  the  peritoDAum  is  blockeiL    Tlie  oy«t  may  then 
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bo  incised  fiufticiently  lo  aJlow  the  cont«nte  to  esoape.  When  the  Hrst  rush  of 
fluifl  has  subsidotl  a  ftinall  »terile  spongf^  with  string  nttachod  is  passed  into  the 
cavitj  of  the  sac.  It  them  Bxpand&,  and  on  pulling  the  atring  the  siH)nge  blot-bs 
the  exii  of  flutd  untiL  the  margina  of  the  wouna  in  the  Itver  or  ndventitiouu 
capsale  are  stitclied  to  the  woUEia  in  the  abdominal  wall.  Tlie  wound  in  the  c;yst 
w«ll  18  hHreaftt-r  ftilarged.  ami  tJi«  6nK«r,  or  a  sponge  on  a  holder.  iku.v  bc  lutro- 
iluctid  tu  loosuu  mlli<;riiig  bnXKl  capsutaB  on«]  d»ughU:r  eyiit«i.  (3)  \Vlieu  Dractic- 
ablo  the  livcr  iuii,y  bc  slilcheU  lo  the  parictul  pcnturieal  voiuid  by  a  douole  row 
of  sntures  after  the  method  recoimiiended  by  Mr.  Godice  for  liver  abscees.  The 
further  treatment  varie«  ;  in  the  infiiority  of  instAiice-s  the  mothftr  cyst  is  removed 
aA  w<>ll  as  the  t>oiitontK,  anil  a  large  (irainap^vtube  introducMJ.  Bond  of  Leicftster, 
in  IftSI,  intrudiicod  the  plan  of  iTmtiving  the  paraaite,  iiiopping  oiit  the  cavity  left, 
stitching  (or  leavinc  oiien)  tho  wound  in  the  Uvor,  and  sewing  up  the  wound  in 
the  abilooiinat  wall  after  the  manner  of  an  ovariotomv 'woDna.  lUind  met  with 
escellent  resultt«,  and  his  niethod  i.i  like1y  to  be  foliuwecl. 

The  results  of  operatiun»  on  Lindemaiin's  principle  i>Iiow  th«  percentage  of 
recoveries  to  be  about  UO  per  cent. 
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Locomotor  Ataxia.    i^^e.  tades  dorsaus. 


Lordosis«    See  Spink. 


Lumbago. 

lUTEODITCTORV      .... 
AmATOHICAL  AMD    PEVSIOLOOICAL 


CUNICAL      . 
TlIKRAPKUTIC 


LUMBAi.Jt>  18  U8ually  rej^Arded  aa  a  inanifestation  of  rheumatieDi  or  gout.  It 
Ib,  hovvcver,  too  uiuch  the  practico  to  pronoimco  as  rheumatic  or  gouty  auy 
c.hrunii;  paiu  of  which  tliu  iiature  is  obacure  ar  to  which  no  nUn-.r  specific 
charnct«r  ia  aasigiitMl.  So  looHely  is  the  term  applJed,  that  it  is  more  thaii 
probiible  that  a  variety  of  ailiiients,  witli  no  character  in  commoD  save  that 
of  pain,  have  becn  ciaased  undcr  it,  and  luuch  both  of  folse  experieuue  and 
ruulty  praclice  haa  reaulted  thereby.  However  diiliuult  iL  umy  Im  toc1a8sify 
the  dirtert^nt  uunditioua  vvhieli  niay  induce  lutiiha^o,  it  is  pr(hl)iibly  better  to 
leave  tlieir  plače  in  elasBification  uDaasigiied,  thau,  by  ninj^ing  them  iiuder  a 
dotinito  head  of  rheumatism,  to  be^t  confusiou  \vhore  cloaruess  aud  pre- 
cisiou  are  eaaeutial  both  for  dlaguoais  aud  treaCmeut.  It  is  advisatilti  to 
refer  briet)y  tu  some  anatumiual  uud  phyKiotogicnl  tacta  which  mnst  ever  be 
kept  in  the  forcground  afi  conetituting  the  central  poiut  in  the  line  of 
iiivcstigation. 

Jnatutfu/  and  Pkj/siotoi/T/. — W't^  are  hcro  dealin^  with  ihe  mast  dt^jiendent 
part  of  tht!  inink — tliat  part  of  the  l)ody  mainly  concernfd  with  the  main- 
tenance  of  tho  upright  postura  For  the  due  performance  of  this  1'unctioii 
wo  have  a  3erie8  of  8peciaUy  wel]-deTeloped  vortebra'  and  intervcrtebral  discj), 
clothfid  by  »oft  ti»aues  to  a  dcgrce  l>etitting  the  impurtauce  uf  funution  sub- 
fterve^l.  Fn»m  withotit  iuwards  llie  uiore  imjMutiJint  aoft  Btrnctures  are:  (1) 
the  latissinuiH  dorsi,  semitua  jiostiiMie  inferior,  and  iuterual  oblique  lying  in 
the  i)08teriorlayerof  luni  bar  faeeia;  (2)  theerectorspimf.mthiu  itaovvn  laver 
uf  famiu ;  (3)  tlie  cjuadrulus  lumborum,  aiso  aimilarly  eucloaed :  (4)  the  {leoas 
muBcle,  Iying  iu  front  of  the  auterior  layer  of  lumbar  faiKiia,  with  the  luoibar 
pleniB  lying  in  itn  auljBtance.  Partinular  attention  should  be  paid  to  the 
vessels,  Ove  iu  number,  which  nm  out  bebind  the  quadratua  iuto  the  apace 
belweeu  the  transvenjalis  and  iuterual  oblique  uiusciea.     Capillaries  and 
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velns  oorrespoad.  The  lymphatic  sj^stem  is  of  cren  greater  importance.  For 
aD  Bccounl  uf  tbe  veaaeU  and  glantb  oouceraeil  the  ruader  m  referred  tn  Iho 
BdctioD  on  "  Lyniphatic  Sistem,"  p.  190.  The  dilticulties  atteadant  on  the 
iovestigation  of  tbe  sCate  of  the  Ijmphatic  veasels  and  glands  in  this  r^ou 
have,  I  fčar,  led  us  to  uoglcct  ihiukiag  uf  them  as  fiictor»  of  uiuclt  imporUince. 
It  18  morc  tltitu  protmblu  Lhiit,  if  wt;  oiilv  hud  opporluuitieB  of  inventiguling 
the  State  of  tiie  ^^UliuIs  iu  und  aliout  thu  lumbu*  ansa,  much  Ught  wouJd  be 
thrown  on  the  etiologj  o(  the  l«xial  morbid  conditions.  The  nerves  involved 
are  derived  from  tho  Lunibar  plexus,  the  autehor  diviaiuns  being  intimateljr 
aflsociated  with  the  lumbar  gauglia  of  the  sympathctic  sy8U>ui. 

Tho  puin  uf  limiltago  iiiuitt  lie  coDneuted  with  one  ar  oUier  or  a  com- 
binalion  of  the  fotlo^vin«^ :  niuscles,  skin,  conneotive  tissue,  Tessels  iucluding 
capill&hes  and  lymphalios,  and  nerves.  Kach  and  ali  of  them  must  bo 
eouaidered  eo  as  to  liave  an  adct|uate  conception  of  the  coudition.  and  before 
leaving  thid  part  of  th»  aubject  it  is  well  tu  add : — 

1.  The  fUpendent  natnre  of  Lhi»  region,  with  ita  relatively  lai-ge  ainouiit 
tif  aoft  tissues,  predisposes  to  defecUve  drainage,  so  to  speak,  of  the  part. 

2.  The  BKteot  of  capillar/  area  in  association  with  it  is  verj  cousidentble. 
'X  Tbe  signi^cance  uf  failing  ela6ticity  uf  adult  and  luter  life,  \vith  its 

aaAooiatcd  liuiitation  of  movement,  is  of  ^)Ocial  importance  iu  this  regiou  uf 
the  body. 

CUnicai. — Lumbago  iu  its  siiiiplest  form  oonsista  of  a  pain  in  the  aniall 
of  the  back,  with  diniinuliou  in  movement,  anteriorly  and  lat«ralU%  the  poin 
being  aggravated  by  uuy  movement  which  brings  into  play  tho  forementioued 
muKlea.  There  'm  uo  ajtparent  eoustitutioual  disLurbanc-c.  Tbe  onset  uf 
pain  niay  take  plao«^  aft«r  eKiKutun;  tu  culd  or  danip,  but  frequeDtly  no 
exciting  oauae  ean  be  a&^gne<l.  The  dtimtion  is  a  few  tiay8  nr  more;  in 
0ome  instance«  the  pain  may  reniaiu  in  a  subacute  or  chronio  stage  for 
tnonlha  A  more  udequate  accuunl  uf  the  diaeaae  ia  fouud  iu  the  description 
of  a  regular  aciite  attack  nf  himUigu.  The  foUowing  notes  are  made  from 
'tXm  oMe  of  a  young  medica)  man  under  the  writcr'8  čare,  and  is  the  most 
'fltrikiog  example  of  the  dieease  that  has  come  under  his  observation.  It 
iUuslratcs  better  thau  any  general  dcecription  the  aeventy  and  importauce 
of  the  cunditiou  : — 

When  about  16  yeara  of  age  (now  aged  S2)  patient  had  hia  fint  attack 
of  lumbago,  whicb  laid  him  up  for  at  least  severa!  days.  Haj.1  been  much 
expo6od  lo  vet  und  cold  the  previous  night  Sinuc  that  tirne  ho  has  had 
Himildr  atttit^ks,  i»f  greater  or  leas  Beverity,  up  till  the  preseut  tirne,  »m  an 
averagu  uhout  iv,\w  a  ye)Lr.  The  last  attuck  vas  iu  .TanuiLry  1000,  aud  was 
a  mther  severe  one.  Its  description  aiso  ajiphes  to  olher  attacks  with  vory 
aligbt  modiHcatious.  For  two  or  threu  dayB  Utfore  tho  atUiek  patient  fult  a 
atiffnfau  in  the  lumbar  luuaclea  From  {uist  exi>erienoe  this  wa.>i  an  iudica* 
tion  tu  "  walk  warily."  When  bending  ovar  the  basin  in  the  act  of  Vfashiug 
his  tiuMi  in  the  aiorniug,  aud  when  in  the  act  of  assinuing  the  erect  attilude, 
he  ma  euddcnly  sci/^mI  w\iii  a  \ery  severe  imiii  in  the  upper  lumbar  regiuu. 
Tbe  ]iain  waa  deKcrihetl  tut "  terrible,"  aud  uf  a  »harp,  Ktabhiug  uhiu'ai:ter. 
Ha  had  to  aei^e  bold  of  the  haek  uf  a  chair,  aud  bml  to  l>e  aatusted  Itack  to 
bed.  He  felt  aa  if  one  uf  che  lumbar  vertebrie  had  boen  Buddenly  romoved, 
and  that.  if  he  ultempted  to  stand  without  supporiing  himself  \vith  his 
hands  on  tbu  back  uf  a  uhair,  he  woiild  hiive  "  bruken  iu  two."  \Vhen  iu 
bed  and  si  rottt  the  (»ain  peniisted,  thuugb  of  a  dull  achiug  chanuiler ;  w)u>n 
any  movement  wa»  atlenijited,  tho  severe  Unoinating  pain  ri.tcurre(L  Ou 
coughiug,  but  Qepecially  on  aneezing,  the  poin  was  excruciating.  A  dull, 
laching  puin  waa  felt  cuulinuoaHly  for  firsl  tive  or  ux  days.  After  the  lirst 
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iia.y  nr  two  tbtj  i>ain  began  to  move  downwards,  and  at  the  end  of  a  week  il 
waa  most  severe  in  the  sacral  and  right  gluteal  rej?ion;  a  few  day8  later  it 
waB  felt  in  the  back  of  the  right  thlgh.  (Thcrc  was  considerable  paiu 
caused  by  the  movomenta  of  respiratiou  during  this  attack,  but  thia  had 
never  been  experience<l  before — posaiblv  tJue  to  implication  of  the  aheathj 
of  the  quadratus  lumborutn  muscle  or  some  of  the  abdominal  musules.)! 
In  evcry  previouH  attuck  the  poiu  gradually  moved  downward8,  and  wa8 
uatially  last  felt  in  the  Uiek  of  the  riglit  thigh.  Thia  was  not  in  the 
least  uHected  by  presHure  over  the  coiirse  of  the  »ciatic  nerve,  aud  the 
pain  wa8  not  increasod  at  ali  by  the  ordinary  teats  for  sciatica.  During 
the  \vholc  period  in  which  patient  wa8  confined  to  bed  the  general  healtb 
wa8  quitc  good ;  the  appclite  wa8  unhiijMiirod.  He  gol  out  of  bed 
on  tlie  l«ntn  day,  and  at  the  end  of  a  fortnight  whi4  able  to  resiime 
work,  but  an  aching  stiflness  and  weaknee8  coiitinued  for  anotber  vveek. 
On  seveiul  oocasious  patient  has  cxperienced  severe  pain  iji  the  abdoniinal. 
pectoral,  and  neck  musclea  of  a  natiirc  siDiilar  to  the  above,  but  loss 
in  degree.  The  her©ditary  predifl|>o8ition  in  this  uaae  wa8  vcry  pn>- 
nounced.  The  father  and  mother  have  both  aiiffered  from  lumbago 
far  back  as  ^mtient  am  remember,  and  a  brother  had  a  very  severe  atta& 
when  ff t.  1 8. 

This  čase  waa  a  little  exceptional  in  respect  of  the  absenc«.  so  far 
notcd,  of  detinite  constitutional  diaturbance.  Some  derangement  of  appeti 
furred  tongue,  and  febrile  urine  aro  very  commou ;  and  it  is  pi-obublo  that 
the  atate  of  the  lMiwels  wns  vory  cloaely  intjuired  into  both  previous  to  and 
during  an  attack,  some  evidence  would  lje  forthcomtng  of  (joiistipaliun  and 
increased  foetor  of  evacuationa,  pointing  to  a  sourcc  of  tosic  poiisoning.  It 
ia  ono  of  the  striking  fcutures  of  this  diaeoae,  that  it  uiay  bo  prc^ent  under 
circumstancan  appuroutly  least  favourablt:  U>  its  devidopment.  TIius  it 
not  infrequently  inet  with  after  active  exercifte.  euch  as  a  round  of  golf, 
especially  in  subjects  of  a  aedentary  occupation.  (To  prevent  any  miscon 
ueptiou  as  to  the  wht<.'r's  view8  od  the  viiluo  of  that  cxercise,  he  mighl 
here  slute  tliat  in  suuli  a  ease  the  best  plau  of  trealiiit?ut  Is  tu  recommcud 
another  round,  fallo\ve(l  by  a  hot  bath.)  Again  it  is  frequenlly  seen  in 
middle-aged  and  elderly  geiitlemen  in  tlm  autuiiin,  aJter  the  Rummer 
holiday ;  in  thia  respect  it  resembles  i^ome  otlier  conditions. 

Ktioloijt}. — What  is  the  etioIogy  of  this  Loudilion  ?  lu  the  absencc  o: 
deHiiite  jMiLhological  data  tn  go  upou  wr  can  oiily  theorise.  The  view 
coniraouly  esprensied  ara  aa  folli>W8  : — 

(a)  Influumialorj'  changes  in  the  lunsclcs  or  intermuecular  connectivi 
tiasue. 

(6)  Neuralgiac  aHectioDa  of  the  nerve  terininationa  in  the  muscles. 

{c)  Actual  rupture  of  niuscle-tibres  at  the  sent  of  attachment  to 
iliao  erest. 

It  is  unnecesuaiy  tn  discuss  thesc  views  iu  dctail.     Fersonallv  I  am  iu 
idined  Lo  the  view  that  a  throitibosis  of  the  arterioles  and  capillaries  beat 
hspliiins  niany  of  the  Hiibiicute  and  chronit;  cases;   it  pn)UiI'ly  alao  playh 
a  part  in  the  more  acute  cases.     The  cause  of  this  is  to  be  enught  ia 
the  actiou  of  some  toxic  substance  which,  from    reasi^ns  alrcadj  noted, 
aocumulates  iu  that  regioii  to  an  exteut  sufliciBnt  to  iuduce  pruuounoed^ 
vaacular  and  ]irubably  alw)  uiuscular  and  nervoua  ch;ingeB.     Tlie  source  o: 
this  toxic  substance  is  partly  in  tho  alimentary  taual  and  partly   iu  th 
tisBues  ihemselves.     The  disease  is,  in  short,  in  luust  utiscs  iiierc-ly  a  local 
espresaion  of  a  toxn'mia.     It  is  probable  thut  if  tlie  bluod  was  uarefuUy 
Hxamined  before,  during,  aud  after  a  iMti-osvsm,  much  imjiortaut  evideo 


i 


THE  LUMBAR  REGION 


51 


'in  favoor  of  this  view  would  be  obtoined     The  vreU-known  facte  of  ite 
ocourrence  after  expoeure  to  coM,  fatiguc,  and  the  like,  are  aldo  in  its 

kliavour. 
Dijkrential  Diaffnosis.—YeTy  little  need  be  aaid  iinder  this  head.    Renal 
conditinnn  must  l>e  differentiiited ;  and  this.  in  doabtfiil  c&ses,  cao  onIy  be 
doue  Hft«r  a  »ysleuiatic  examiQutioD  of  ccDtriTugi.-«!  unue.     We  must  alao 
boar  ia  mind  tfaat  this  rcgioD  is  the  favourit«  eitu  for  the  iuitial  pain  of 
^— aome  infeclious  diauaaee — «.y.  influcnza,  uuiall-pox.  etc.    (This  point  is  of 
^■Bpecial  interest  in  viev  of  the  thenry  eu^ested  aa  to  the  tosio  uatiire  of 
^■this  cODdition.)     Ia  womea  coxalgia  niay  have  to  be  eUminated  beforc  any 
^^oDcIusioa  be  arrivcd  at.     As  a  rule.  howcver,  the  dia^uuais  is  perrei:lly 
apparent. 

Trtatment. — Whether  that  view  lie  corract  or  not,  there  is  no  doiibt  that 
it  coostitutes  the  safest  aod  best  guide  to  treatment.    llie  main  principLes 

Icf  treatment  are— 
[  1.  Promote  dopletion  by  (a)  a  briak  purgalivu,  aud  (ii)  by  diaphoreais, 
preferabl^  by  a  hot  bath,  Turki--*h  Imth,  or  the  like.  Tha  degreo  of  this 
depends  on  the  type  of  the  iudividuid.  Stheuic  patieutjt  require  more 
powt>rrul  meastires ;  in  astheuic  casirs  these  measures  may  be  advautageou8ly 
^—Combined  wiih  jiidicious  stlinulation. 

^P      2.  Put  the  mosoles  out  of  action  by  adopting  the  recumbeot  posture ; 
^"toothe  the  pare  by  the  applicatiou  of  beat.     The  manuer  of  heat  ia  iiu* 
matcriaL 

'.\.  The  food  and  drink  should  be  rt«tricted  in  amount,  and  of  thesimplest 
qiiality;  watcr-drinkiux  nhoidd  I«  encour.iged. 

4.  Whcu  the  ttervices  of  a  rc(illy  Bkilk-d  mosBour  ean  bc  obtaincd,  they 
^_»re  invaluable  even  iu  the  auute  stuges.  The  judicious  use  o{  eJfleuTage,Q\jc., 
^■n  oomhiDutioD  with  heat  will  uBUAlly  eflect  a  wonderriil  relief,  oven  to 
^Bpparent  cure. 

^P  Iu  the  hands  of  some  authorities  various  druga  have  heen  found  iisoful, 
eupeciallv  salicylate  of  soda,  pheuuceliu,  ;iuai)icuui.  pot.  iodide,  etc. ;  hut  the 
wntw'H  exj<erienoe  leads  hirii  tti  l;iy  vt*ry  little  stresa  on  drug  treatment  of 
this  conditioD.  Similarly  extornal  applications  other  than  those  mentioned 
are,  he  bcUcvca,  compttnttively  inert.  Cbronio  cases  ehould  be  treated  along 
lines  similar  to  tho»o  alrcady  laid  dowu.     Seek  to  restore  the  impeded 

Pruubitiun  in  the  cuplllaries,  and  renew  the  necreturv  aud  excretory  prouesses 
whirh  they  are  the  agents.  Ralneological  measures  are  of  the  lirat 
iportanoe,  both  as  prophylacttc  and  curative  remedies. 
To  thoee  who  cannul  readily  ohtain  the  rctjuiaite  amount  of  active 
exerciiM)  and  fresh  air  desirable,  it  is  adviaal>le  to  rucoiumeud  thu  daily 
;rfonn»nce  of  two  or  three  studied  muscular  movements— raovements 
ilculat^ii  to  briug  into  phiy  those  muscies  whc»se  fuuctiou,  through  n^n- 
~uHr,  JH  Utini;  ubuHed.  Thooe  movements  an;  liC8t  done  in  the  morniog, 
and  sliftuld  m  perforuie«!  Hh)wly,  aud  exLeud  ovur  at  least  teu  to  fifteeu 
rainutee.    (Soe  alao  "  PhyHie.(d  Kducation.") 
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A-Mitowy. — More  than  thirty  subdivisions  of  the  abdomeu  have  been 
doacribed,  but  that  of  Cunningbam'9  seems  the  moet  sirople  and  naturul . 
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in  it  the  abdomeu  m  divided  into  itreas  by  two  vorticul  nad  two 
liorizontal  jilanes,  the  vertical  planeš  juiasing  ihrougli  the  middle  of 
Ponparts  ligaments,  the  horizontal  planeš  being  at  the  level  of  the 
lower  costal  uiargins  and  the  highest  part  of  the  iliac  cresta  reepec- 
tively.  The  luuibar  oreas  are  those  situated  bctween  the  horizontal 
linea  and  tixternal  to  the  vertical  liuea,  and  their  puflt«rior  boundary  uiay 
be  represented  by  a  line  drawn  throngh  the  verteliral  apines.  NormaUy, 
the  contents  of  the  right  lumbar  regiou  aro  the  aacending  colon.  part 
of  the  right  kidney,  and  part  of  the  ileum ;  of  the  Icft  Iiuubur  region,  the 
deaceudiug  colou,  part  of  the  great  omentum,  part  of  the  left  kidney, 
and  [lart  of  the  jejuniim.  At  tim«H,  a  kidney  when  floating  may  eitlier  be 
found  in  &ouie  other  region,  or  be  made  to  leave  the  Inmbor  region.  It 
ahould  not  bc  forgottcn  that  the  pleura  aometimes  e^tends  b6low  the 
margin  of  the  t^velfth  rib,  when  it  comes  to  lie  vcry  uear  the  luuibar  area. 
The  anatoniy  of  the  lumbar  region  la  best  underalood  by  Hludyiug  the 
arrangement  of  the  lumt>nr  fascia.  Thi«  faacia  ocoupiea  the  interval  betvreen, 
and  i«  attacshed  to  the  tvidfth  rib  and  tho  cartilage  of  the  eleventh  rib 
above,  while  lielow  it  is  attached  to  the  pogterior  third  of  the  erest  of  the 
ilium.  Anteriorly.  the  fascia  give6  attachment  to,  and  fonus  the  posterior 
apououroais  of  the  trausveraodis  muacle ;  pOBtcriorly,  it  splits  into  thrce 
lajers  or  lamelliB,  ihe  poeterior  hiyer  l>eiug  uttachud  to  the  tips  of  the 
spinous  procesfica  of  the  lumbar  vertebne,  and  givee  origin  to  the  latiaHiinus 
dorsi,  aerratus  iKtsticua  inferior,  and  intermil  oblique  rnuBcles.  Between  thia 
lajer  and  the  niiddlc  one,  which  is  attached  to  tho  tips  of  the  transverse 
proceases  of  the  lumbar  vertebr*.  liea  the  erector  Hpimt,  while  the  quadratua 
lumbonim  lies  l)ijtween  the  middle  and  the  anterior  lamellaj,  the  latter  of 
which  is  attached  to  the  bodiea  aod  roots  of  the  transverse  proce&ees  of  the 
Imnbar  vertebne.  The  peoos  muecle  lies  in  front  of  the  anterior  lamella,  a 
fact  to  be  borne  in  mind  when  traciug  the  coiirse  of  a  "  paoas  "  abeceas.  The 
uppenuoet  portiou  oj*  tlie  anterior  Limella  is  attached  Ui  the  lower  border  of 
the  twelfth  rib,  and  is  known  as  the  hganientura  arcuatum  esterniuu,  The 
posterior  border  of  the  extemal  oblique  muscle  estenda  froiu  the  last  rib  to 
the  crest  of  the  ilium,  aud  it  is  occasionallv  overlapped  by  the  latissimusdorsi, 
thougb  geueraUy  a  triuugular  interval  existH  betweeu  the  two  muscles  near 
the  cjest  of  the  ilium.  in  which  lies  a  portion  of  the  intemal  oblique;  thia 
interval,  known  as  Petit's  triangle,  is  bounded  in  front  by  the  external 
obUque.  behind  by  the  latissimuB  dorsi,  and  below  by  the  crest  of  the  ilium ; 
while  a  portion  of  the  interual  olditjue  forms  the  fioor,  wluch  is  puahed  in 
front  of  the  aac  of  a  lumbar  hernia. 

The  lumbar  arteries  and  nervea  are  arrauged  8imilarly  to  those  in  the 
dorsal  region,  but  they  interfere  with  the  integrity  of  the  lumbar  fascia 
wheu  they  penetrato  it  in  their  uourse,  aud  it  is  prol>ably  through  theso 
penetratioDB  that  deep  coUections  of  pns  find  their  way  to  the  surface. 
There  ia  a  considerahle  aniount  of  Bultcutaneouaareolar  tissue  in  tho  bniibar 
region  whieh  fnvours  the  occumulutiou  of  largo  quautitiea  of  pns,  aud  in 
stout  iudividuals  there  niay  bc  a  large  deposit  of  fiit,  e8peciully  in  the 
pasterior  ptut  of  thia  area.  The  tluckneas  of  the  skin  und  the  denait/ 
of  the  fajtcia  tend  to  prevcnt  deep  abscesses  pointing  in  thi«  region,  and 
favour  their  exten8ion  in  the  line  of  least  reaisttince  into  the  pehis 
and  groin. 

žzaminaiion. — The  methoda  to  be  en3ployed  when  exuniiiuug  the 
ubdomen  have  already  l»een  described,  and  in  thia  article  it  vvill,  therefore, 
only  be  ne(;e83ary  to  mention  some  additional  methods  in  the  examination 
of  the  lumbar  area  of  the  abdomen.    The  examiuing  Iiaiids  .should  never  \t6 
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lifted  olT  ihe  ubiiomen,  but  moved  gradually  along  the  abdoniiual  waU.  Deep 
pulpation  of  the  liunbar  region  ia  not  cafiily  carriud  out  except  in  thoac 
who  are  very  thin,  eumciated,  or  whoae  muscles  are  relaxed  under  the 
ioflaence  of  an  an%sthetic ;  llie  exaimnatiim  ia  most  auccesaful  when 
the  patient  lies  rocumbent,  with  the  thighs  t1exed  and  the  mouth  open. 
The  patient  ebould  be  directed  to  sigh,  aud  the  examining  hands  sbould 
foUow  the  abdominal  wall  during  the  respimUjr/  uioveiiicnta.  \Vhen  the 
iutervtil  betweeu  the  costal  murgiu  aud  tlie  creaL  of  the  ilium  is  small  tlie 
difticultiefl  of  examination  are  increasHd.  In  hiniiLDual  palpation  the  hand 
on  the  anterior  part  of  the  abdomen  ahould  be  kept  motionless,  while  tho 
postchor  waU  ia  pushed  fonvard  againat  it  hy  the  other  hand.  The  patient 
ahould  hIso  be  exauuued  lyiu{r  upou  llie  aHected  aide,  aud  then  on  the  aound 
side.  In  the  latter  pfMfition,  if  a  pillow  be  plaeed  in  t!ie  armpit  or  belov  the 
ahoulder,  the  himbar  inteispace  ia  diminished,  but  the  mufvles  are  verj  much 
relaieU,  which  jiermita  of  deep  pressure;  ttiis  attitudc  is  of  great  value 
when  the  uature  and  deep  origin  rather  than  the  exact  relationa  of  aome 
tumour  are  to  be  uiade  oul.  It  in  iniportant  to  nscertain  the  direction  in 
which  a  Cuuour  is  growing.  Some  patienta  are  so  extremely  hypeneathetic 
thal  a  satisfactor^'  examination  cannot  be  niade  vrithout  the  aid  of  an 
an^esthetic,  Fiaal]y,  the  patient  ahould,  especially  in  obocure  caaea,  be 
eiamined  in  the  knee-elbow  i)08ition. 

Percusaion  of  the  lambar  region  ahould  be  modo  with  the  patient  lying 
upon  the  bauk,  then  upon  either  aide,  aud  theu  upon  the  face,  or  the  back 
may  be  percusaed  \vith  the  patient  Btanding  erecl,  aud  then  bending  over  a 
ohair.  Excepl  in  ca»e8  of  chronic  i>erilonitid.  sliort  meaent«!^-,  or  eiceaa  of 
fluid  in  the  perilone-al  cavity,  when  a  patient  who  ie  Buftering  from  ascites 
is  lurued  upou  biii  aide,  the  air-coutaiuiug  bowel  is  floated  to  the  higheat 
point  and  givea  a  resonant  not«,  w}ule  the  gravitation  of  the  fluid  to  the 
moflt  dppendent  part  givea  rise  there  to  a  dullnote  on  percuaaion. 

Measureniont  of  the  lumbar  region  ia  sometimes  of  value ;  the  disiance 
from  tho  umbilicus  to  tlie  spine  of  the  third  lumbar  vcrtcbra  being  compared 
ou  either  aide,  m  well  as  the  distauce  from  the  coaUU  margiu  to  the  creat  of 
the  ilium. 

Fluctuation  may  often  be  obtained  in  collections  of  pua  in  the  lumbar 
region,  such  aa  abscoas  in  connection  with  the  vertehrie  or  ribe,  and  by 
tappiug  one  aide  of  the  abdominal  waU  a  wave  may  be  trananiitted  to,  and 
fejt  at  the  other  aide  iu  casea  where  there  ia  much  fluid  in  the  peritoueal 
faviiy. 

Pain. — The  following  facts  aflbrd  some  esplaoation  of  the  greater 
frei|uency  of  \mti  in  the  TumtMir  regiou  ihau  in  almost  aay  other  part  of 
Lhc  bDdy,  witi)  thi;  exception  of  the  face  and  heud. 

1.  Senaation,  and  therefore  poin,  ia  conTeyed  through  the  lumbur  »pinal 
Dervea,  the  antchor  di>iaion8  of  which  are  intimately  connected  with  the 
IttmbAT  g&oglia  of  the  8ympathetic  sy8tem,  and  through  them  with  the 
plexuae8  of  the  Byuimtl)etic  ayHtem,  aiieh  aa  tho  pehic,  vesical,  proetatic. 
uterine,  and  vaginaL  It  ia  reaaonable  to  8up|>0He  Ihat  a  pathological 
oondition  of  the  pelvic  ^-iacera,  and  even  exce8Bive  atimulalion  of  the 
organa  of  generaliou,  wiU  exalt  the  BeDaibility  of  the  lumbar  spinal 
nerv««. 

2.  The  lumbar  aud  lumlto-gpinal  muaclea  have  an  importont  part  to 
iiiAy  in  inaintaining  the  body  in  au  erect  ]>osiLioD.  aa  alao  in  atooping  and 
ulUag  weight6.  Most  of  us  are  faniitiar  with  tho  relief  obtnined  on  lying 
down  wben  we  are  tirod,  and  have  a  "  pain  in  the  back  " — m  other  vords, 
vrheo  we  put  the  lumbar  musciea  out  of  actiou. 
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3.  The  tTeqiiency  or  dieease  nf  the  kidnejR,  tbe  anatomical  poaition  of 
the  kidne^B,  and  the  iutimate  conaection  betweeQ  the  renal  plezua  aod  th« 
lumbar  ncrvos,  do  doubt  account  for  many  of  the  pains  in  the  lumbar  region. 
Pain  in  the  lumbar  region  i&  exi>tiritiuced  ixi  mauy  discascs  which  have  no 
very  ohviou»  cnnnoction  with  the  himbar  Derves,  e.g.  in  iullueuza  and  small- 
pox.  In  lunibago  (aee  p.  4B),  a  condition  described  as  a  rhounmtic  mjalgia,  the 
lumbar  and  lumbo-spinal  inuscleB  are  those  most  frequeutlj  involved ;  in  this 
conditiou  the  ouaet.  of  the  paiu  iii  the  lumbar  regiou  is  occasionally  so  sudden 
as  almost  to  wamLnt  one  in  believing  that  a  rupture  of  musculur  fibrils  or 
a  small  haemorrhage  into  the  musclea  may  have  occurrBd.  Neuralgia  in  the 
lumbar  nerves  ib  by  no  means  uucommon,  and  herj^s  or  "  shinglcs  "  involv- 
ing  tlieso  nervca  is  not  rare,  This  conditiou  should  alway8  be  borne  in 
mind  when  a  patient,  even  though  he  gives  a  hiBtory  of  a  atrain^  complains 
of  severe  pain  iu  the  lumbar  region  wlii(jh  U8ually  procedee  for  a  day  or  two 
the  eruption  of  the  choracteristic  vesicka. 

Injuries. —  The  principles  which  underlie  the  diagnoeis  and  treat- 
meut  of  injuries  in  goiicml  are  appUaible  to  injuries  of  the  liimbar 
region.  It  is  importaut,  however,  to  recognisc  the  dircction  and  depth  of 
peuutratiiig  woun(ia ;  far  orgaus  not  situated  iu  the  lumbar  region  may  be 
wouDded  by  weapou8  peuetrating  obliquely.  Aa  most  i)eople  prefer  to  lie 
on  the  back  the  posterior  part  of  the  lumbar  region  ia  suitable  for  the 
drainago  of  thoso  wouiid8  when  uoce6sary. 

I>iseases. — The  varioua  aweUingB  and  morbid  conditions  genoraIly  which 
are  met  with  in  the  himbar  region  nitty  be  grouped  aa  foUow8  (but  a  mere 
enumeratitm  of  Uieae  conditions,  without  any  description  of  tbeir  diagnoois, 
is  ali  that  can  bo  givcn  here ;  for  full  particukrs  the  reader  is  refened  to 
the  articles  ou  the  subjects  meutioned): — 

1.  Eniargement  of  thoBe  organs  which  uurmaUy  Ue  iu  the  lumbar 
region,  f.j,  hydronephro8i8. 

2.  Knlargement  of  organs  which  do  not  nonnally  He  in  thia  region, 
but  wtiich  by  their  enlargement  appear  in  the  region,  e.g.  hepatic, 
splcuic,  etc. 

3.  Tumoura  origicating  in  the  lumbar  contenta,  e.ff.  aarvouia  of 
kidney. 

4.  Tumours  originating  in  structures  lying  outside  the  lumbar  region, 
e,g.  carciuoma  and  hydatid  of  livcr,  ovarian  cy8t8. 

5.  ('olItx:liou8  ol"  lluid : — seroua,  a«  in  iibdominal  aseitea;  hsemorrhagic, 
aa  in  rupture  of  the  liver  and  spleen  ;  purulont,  aa  in  empyema,  absccaa  ia 
connection  with  diseaee  of  the  ribs,  vertebra:,  bones  of  the  pelvis,  the  kidney, 
the  cfficum  and  appendix,  the  splecu ;  feecal,  from  rupture  of  the  inteatine ; 
urinary,  from  rupture  of  the  kidEey,  ureter,  or  bladder. 

6.  Hemia,  the  sac  U8ually  containing  inteetine  or  omentum,  or  both, 
and  most  often  protniding  through  the  triangle  of  Petit,  or  through  an 
operation  cicatrix. 

7-  In  the  cellular  tisBuc  of  the  luDibtir  region  empliy8eina  esteudlug 
from  the  thorax,  or  from  rupture  of  the  intCHtines;  \urino.  as  the  reaiilt  o{ 
eztr&vasation  from  rupfcure  of  the  urethra ;  and  pua,  due  to  cariea  of  the  riba 
or  spine,  or  with  no  evident  source  of  origin,  this  form  being  met  with  iu 
childreu,  are  aiso  couditioua  to  be  borne  iu  mind. 

In  the  walla  of  the  lumbar  region  tumoum — fatty  and  oy8tic — and 
hematomata  may  he  met  with. 
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Sh  aUo  iKSANmr  (voL  v.) 

I>T;NACY. — The  lunacy  of  a  conntrj*  hna  a  profound  aignificauce  whether 
it  bo  ^neved  from  the  standpoint  of  the  iodividmil  or  of  Bo<.iety.  In  reccnt 
jeare,  owiug  to  allegationa  pointing  to  an  alurmiug  iucrease,  tho  problem 
of  luuucy  liu^  s[>eciuUy  eugageil  ihe  attentiou  of  ihe  legiiilaLure,  of  lunacy 
«xecutive8,  of  p8ychol()gi8t8.  of  Htatisticiane,  of  sociologUta,  and  of  the  press ; 
and  disputaDts  of  eminence  have  entered  the  field  of  coDlrovcrsy  in  favour  of 
and  in  opposition  to  tho  allegation.  Deiiuitions  of  lunacy,  legal  and  scientilic. 
have  liceu  attempted  iu  ali  ages,  ouly  to  be  abaudoued  iu  the  liglit  of  thal 
furtluir  kiinwledgt:  vouchsafed  by  juriats,  i>8ychologiRt8,  aud  ethical  wrilerK. 
Tlie  dinicuUy  of  finding  anjthing  Uke  a  8atiBfactory  detinition  wafl 
encountered  in  the  eightcenth  century,  when  lunacy  vrae  BuppoBed  to  cover 
oaIy  t)'pical  casos  of  luental  doraugement  aud  montal  do&cieucy,  aud  rcjected 
unduuhled  cuseu  uf  iuiitauity.  How  much  more  dlfliculL  of  definitiou  iH 
Iimacy  in  the  end  nf  tliu  nineteenth  and  the  beginning  of  the  twenti6tl) 
oenturies,  when  hy  the  investigation  of  i>aychologist'*  and  Bociologists  the 
rnefih,  80  to  speak,  has  becn  ho  uarrowcd  aa  now  to  embroco  not  only  woII- 
marked  caaea  of  in3uuity  and  imbecility.  but  perBomi  witb  tbat  alight 
mental  warp  whicti  untits  them  to  earn  their  living  or  to  have  an  indepeu- 
deot  ezistenco,  and  persona  with  manifestaliona  of  conduct  uot  in  harmony 
vrith  their  surroundinga.  There  is  as  coniplctc  a  reversal  of  former  ideaa 
os  to  what  coDstitutcs  lunacy  aa  there  is  in  regard  to  tho  vulgar  super- 
tiona  handed  down  from  the  dayB  of  witchcrafl,  and  Btill  hold  in  the 
remote  Celtic  fringea  of  the  country  regarding  the  eonnoction  of  the 
inoon'8  phases  with  attacks  of  iosanit;. 

liDDK^  for  ali  frttiHieal  parpooe«  nukj  be  defined  aa  Uiat  atate  of  niind  ^hich 
faifloeoo«  oonduot  to  aach  &  degrM  aa  to  pat  the  individual  oat  of  toucb  witli 
himrnlf  or  hia  enrirontnents,  or  both,  and  to  neoessitat«  that  int«rferanc«  by  on« 
ot  tho  varitMis  iiiethod:i,  apnropriatc  to  the  caae  to  be  dealt  with  prescribed  by 
Mt«tati%  whicb  n»ulu  in  tlie  deprivation  of  Ubert>%  and  of  tliH  ointrul  uf  onen 
sitkirM  to  H  fcrcnt4.'r  or  Ivna  i!xt«ut.  Loif^l  intcn't>tition  bittt  tbo  t'ffe<rt  of  putting 
ibe  iudividual  iiito  tbo  category  of  the/o»r  orfivt  in  every  tliou«aad  of  Uic  popula- 
tion  who  livo  out  of  barmony  with  other«,  and  with  their  surroundings. 

Tliu  |)ortaU  to  lunacy  have  in  recent  yeaTi4,  in  a  large  meaaure  due  to  thn 
8tudy  of  French  alieujsts,'  been  bo  vridened  aa  to  admit  **  d^nerates." 
vatftacn  from  epUepsj,  6emlity,  organic  braiu  disejiAc,  and  likewifle  from  tbf 

inias  or  functiooal  ioaauitics  auch  aa  thf  li)'puchDudriacal,  tha  hysterical, 

'  BroumrdK),  Mak"*".  Uotel,  B«l1iit,  Ragi«,  TodIoom,  F«br*t,  atc 


56 


LUNACr 


the  climacteriu,  aleoholic,  salurtiine,  8)'phiHtic,  iutluuuzul,  etc. — in  short,  tliaL 
large  clasR  whose  tnental  balanee  is  upHet  by  toxine8  from  withoul,  and 
from  within  owiiig  to  a  deraoged  metabolism.  The  dogenerate  and  func- 
tional  list  is  aiso  suppo^ed  to  include  moral  iiuliecilcs,  the  crauks  and 
i*centricB  of  aociet)',  the  ill-halAnced  {tUs^quilibTes),  sexual  perverts  of 
advttni«d  veare  with  proHtateH  enlar^ed  and  functian  so  altered  aa  to 
siij^est  auto- intosication,  neurasthenic«,  dipsomaniiKa,  kleptoiaaniacK, 
and  that  numerous  clasN  with  varioua  obeeasion  propcnsities.^  Mental 
!>tatcs  such  as  aro  impliod  by  thcae  tenus  Khow  the  insupcrablc  difticulty 
ot  altemptin^  to  define  with  aiiythiug  like  certaintv  whal  is  lunacy 
and  wh:it  is  nen'Oiw  diseaae,  The  nipre  mentinn  of  suth  a  list  indicates 
that  the  atliance  betveen  the  typical  čase  of  hiuacy  and  persons  with  theae 
defecta  is  a  oloecr  one  thau  that  of  "great  wits"  and  nmdncas.  Not  onlj* 
are  pcrsons  in  the  uieutal  staCes  luiplied  techniciil1y  of  uusoimd  luind,  but 
lliere  i«  nothing  in  the  Htututea  to  liar  their  admi»ui>n  In  nlllcial  n^gislerK 
and  to  public  relief  and  treatinent  in  institntione  and  in  private  dweIlingB. 
But  it  should  ho  madft  plain  that  the  špirit  of  tlie  law  nt-ver  contemplated 
the  registration  or  lodgmeul  in  ftsyluni8  of  aged  persons  whose  niental 
decline  or  diaorder  is  eimplj  the  decay  incidental  to  old  age  and  not  the 
efiFect  of  a  morbid  stat«  of  the  body.  If  it  wero  practicablc  it  would  be 
deairable  to  defiue  more  pFeui»ely  the  dividing  line  betw«eu  iniianiLy  and 
8enility.  Coinmon  aenstt  exerci8ed  by  aH  concemed  in  the  registration  nf 
the  insane  and  uninfluenced  by  grants-in-aid,  and  the  desire  on  the  pari 
of  relatives  to  undcrtakc  moral  responaibilities,  shonid  go  a  long  way  to 
bring  about  a  proper  attitude  towards  such  caBua.  Among  the  poorer 
cla«He.s  of  society  Huch  an  attitude  niay  not  lxt  expedient  in  ra«e8  where 
senility,  with  or  without  liemiplegia,  aphaaia,  etc,  ift  complicated  by  niani- 
festations  of  condnct,  etc.,  which  make  it  difficult  to  čare  for  such  properIy 
in  au  ordiuarr  houBehold.  Suoh  coses  are  titted  for  a  public  hospital,  n 
workhoune  ha^pital,  or  a  hosijital  for  iucunibles.  Aiid  tliere  ia  no  valid  reason 
why  thp  r«gipt*^r  of  lunJK'y  \%  only  »»jren  to  those  a«  we]l  a«  to  imrnistak- 
able  case-s  of  insanitv.  'VVith  tnier  oonceptions  of  psychologj',  ethics,  and 
gocial  patholog)',  therc  '^s^  no  reason  why  in  the  coming  year8  the  incorrigiblo 
tramp  sufleriug  from  the  cacodk^s  atnhulandi,  or  whttt  Gernmn  vvriters  call 
VELgahundemrakrMtinn,  who8e  mode  of  life  isn  n  puzzie  to  [mlinary  olraenere, 
and  to  the  officials  in  workhoiise  and  "  doseer  "  housea  who  at  timee  have 
himnnder  observation.  and  siiggests  to  the  normal  man  one  of  great  dis- 
comfort  and  miscr}',  should  not  find  his  placc  iu  tbc  ranks  of  the  large 
army  of  degeneraiiy,  and  therehy  uf  lHnat;y.  BuL  a  life  of  ennui,  footsore- 
ness,  and  discomfort  no  more  disturb  him  than  the  grime  on  his  skin,  and 
the  pedicuU  and  acari  which  thrive  undisturbed. 

Then  therc  ia  the  invetcrate  proBtitute,  to  whom  the  p8ychological  taj« 
has  uot  yet  becn  applied,  tlie  inv(^L«rate  rearer  of  illegitiiuate  L-hildren,  of 
whom  there  are  genenitionB  wlio  are  not  in  the  true  sense  had  nr  immoral. 
but  who  are  lacking  in  rosistive  power,  and  do  iiot  seem  greiitly  if  at  aH  dis- 
tressed  by  repeatcnl  breacbca  of  the  moral  law,  aud  by  the  burden«  imposed 
upon  hcrself  and  the  parish  authorities ;  and  tho  bonlerlaud  cadea  in  whicli 
the  condnct  of  individuals  ia  ao  troublesome  aa  tu  ca-use  great  annoyance 
and  apprehenBion  in  their  homes  wl)ile  the  montal  vrar]*  is  not  of  such  a 
nature  as  to  JuBtify  removal  to  an  institution.     One  may  form  some  ideti 

'  Dr.  JoUn  iUcpheraoii,  Comminsiotiffr  in  Lumcj-,  in  his  work  on  Mental  Afirtians  points 
out,  »ud  in  tliia  niont  ohsenrvre  wil]  he  dUpONHl  tn  n^ic«  uitli  hira,  Kow  iTuianity  nnder 
Q«wrr  concoj>tion«  ia  corrclutcd  with  other  diatbeetc  conditiona  4uii  plait^  od  the  aure  foiuida- 
tioD  of  phyftio*l  dlsecAC,  &nd  that  it  is  "a  di-g6iipratioti  Ktti>.'lj  eiti-nilii  (Votii  mere  dinorder« 
of  nii^uTiaHani  u|i  1»  the  niont  prvround  ncrvouit  and  [)hjiiifa1  abnuniialitii-i. " 
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<if  the  poesible  and  fnialifjin}^  entrante  to  !ilready  8wollen  hmiicj"  regieterK 
hy  a  slight  reflection  in  regard  to  the  psjcfio-patliological  prodiicta  to  bc 
met  with  in  socictj'.  It  is  eomiog  to  this  thut  every  individual  who  Uves 
out  of  harmouy  with  liis  aurrounduiga  aud  tlie  conditions  of  life  settled  and 
iiccepted  hy  the  va«t  majoritj  of  aocietj  is  in  danger  of,  or  in  the  happy 
prospect  of.  just  as  it  may  be  viewed,  certification.  It  will  uow  be  apparenl, 
having  regjird  to  the  univm-sal  relativitv  of  tliiugs,  \vl]y  anything  like  an 
oxact  dehuition  of  Iuiittcy  men  for  legal  purposes  is  imp(wsible.' 

The  relativity  of  right  imd  wrong,  the  fact  thal  wlmt  may  be  wrong  under 
cerlain  circumstancea  nirty  bc  right  under  othera,  the  question  of  the  /as  et 
jufag  of  the  agee,  and  the  iiiabiiity  to  establish  any  unlversal  standard  of 
right  and  WTong,  which  have  battled  the  wi8CHt,  are  iiresumed  to  liave  been 
solved  by  paninoiac-s  -  who  commit  crime  aud  yet  kuow  right  from  wrong 
even  to  the  parlitmlar  erime  charge<i,  and  niay  po*w«w  the  power  to  choose 
between  right  and  uTong  as  usuatly  understood.  It  haa  l^een  the  caso  that 
until  ver}'  recentlv  the  pathology  of  lunacy  hius  been  a  ferra  iTKognita. 
But  there  is  another  pathology  alao  of  rečeni  birth,  that  which  may  fitly 
be  spoken  of  as  social  pathology,  which  seeks  to  inve«tigatc  aH  claa»e«  of 
individuals  who  from  meutal,  moral,  or  phyaieiil  dcfccts  are  dc'i>endcut  upon 
or  injurious  to  HOC-iety.  AdiI  a8  then>  v&u  be  no  ojN^-itic,  jiiHt  irn  tliere  can 
be  no  Hcte  of  the  legislature  to  nieet  ali  tliat  confroiits  eocioty,  not  even 
the  Utopian  one  of  regulating  maniages — a  remedy  whicli,  wbile  not 
ipliahing  auy  good,  would  lead  to  grenter  aocial  evils — there  rcmains 

80ciety  the  general  remedy  of  iuiplontingand  developing  in  individuals, 
the  earlier  th«  1)etter,  a  knnwledgo  of  the  lawiii  pertatning  to  hcitlth  and  tlie 
dire  result«  of  centra  veni  ng  thes<!,  aa  well  as  etich  mental,  moral,  aud 
pbTEJcal  liabits  as  will  ser^e  to  Icssen  and,  if  not  too  much  to  hope  for  in 
man'6  uoregenemt«  Btatc,  to  prevent  delinqucncy.  dcpendcncy,  and  liinacy. 

St^ttiftii^f.-  Tlie  sUiiti>«tics  submitt«d  refcr  to  the  luDacy  prcvnlent  ainons 
£0,000,000  of  tlie  AngIo-8axuri  raw.  In  n>gi»rd  to  Great  Britaiu  it  will  bc  obsorveu 
Uuit  vrtiilc  tliecensusenunivratiufinf  1491  revcAletl  t)ieoxistoncoof  i:}4,0.1.t  lunktics, 
Ui«  otlicjal  rptums  of  the  lunnc;  de])artmpntfi  for  tlie  Bame  ye&r  spokc  of  ll.'^,G41, 
ur  IH,39:!  Ie«i.  In  1890  the  departinents  wen>  Rware  of  l40,7flfl,  Bnowing  that  in 
pight  year8  not  oaly  bas  thin  diOerenrn  )v^n  wipefi  out,  but  fIT.Vi  more  Iiave 
{ound  thetr  wmy  to  the  ofiicial  r«giat«nt.  These  tiiorureit  make  it  abundantly 
cleKr  that  Iiuiacy  ih,  at  ali  cvcuts,  not  dioiinisliing  as  vitli  tho  lulvanceii  in 
iwychiiitry  one  might  oxp(M.'t.  The  public  accept  wilh  thaukiulne&a  any  announce- 
lufiit  Ui  the  clVect  tlmt  tht>  growth  of  luancy  jubL  keeps  pooe  with  tlie  growth 
uf  population,  and  with  soniethiii^  ukin  to  nlarm  wlien  it  15  mudc  aware  that 
tho  gTowth  exce>ed»  that  of  po))ulation.  C-onsidering  how  much  of  modem 
ia^nitv  of  the  ttffinigue  type  is  due  U>  auto-infection  and  auto-intoxication, 
tho  Attitude  of  r<»sting  contt-nt  if  lunacy  and  fKipulation  advance  pari  pauu 
diMSB  nnt  l>etoki'n  hoppful  vi«wK  of  vrhat  is  fKisKiltle  in  Uttr  matt4^r  of  prftven- 
tiao.  Glancing  at  tno  Ktatifltics  for  the  yeant  1S89  and  189!»,  it  wou)d  appear 
that  lunacy  in  the  British  Isles  has  increased  hy  1&*3  per  cent  in  ten  yean) 
itr  r&  prr  cent  per  annum  aft«r  full  al](>wance  ih  made  for  the  increment  justi- 
£ed  by  the  frrowth  of  iH>puUtion.  But  the  nrniarkal)l(»  feature  abuut  this 
itc  iit  the  pnrt  Irolaud  take»  in  it,  lM.-in[{  c^(^(litod  witli  iiu  IctiS  tlian  36  per 
AjMirt  fi-om  the  oconouiic  qucMtion,  of  lUclf  the  most  Kignitieant  factor  in 
eatiniateof  n  nationV  lutinoy.which  will  alw»yH  hiiik  more  tarcely  in  In>Und'6 
pniducti\ity  rali'ulittu>ri^  tlmn  tliO«ie  of  Kngtand  and  Sootland,  tnf-  inoreaso  is  of 
that  phpnonicmat  kind  witne«ded  and  quite  undonitnod  in  Kngland  and  Scotland 
in  thf>  ftiitie«  nnd  aeventiea,  and  is  vnry  probnhly  due  to  similfir  rAUsea,  viz. 
better  reffiatmtion,  the  pro%*Uiion  of  improvfNl  and  extended  asjlum  accommoda- 
tioD,  and  thi!  tndurements  of  the  grant'in<aid  which  y(>ar  by  year  removcs  handreda 
Lof  inib«xdka  aod  chronic  and  luinnletu  demvnt«  froui  the  ordinary  paupor  lut  to 
^he  more  comfortable  one  of  lunacy.    It  should  be  explained  that  in  Great  Brit*in 

'  "Lcfal  Aaptrt*  of  IiiBanttv."  •<!»  <!m*n'x  Strt/c.  uf  Scnit  Latr,  voIh.  rii.  and  viiL 
*  fnrtnoifCH  Ktro  ronrittTlv  tcrtn«<l  iiionomantiK-«. 
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tliu  18,392  who  ligure  in  the  consua  retums  of  1891,  and  not  in  the  otficial  returot 
for  the  yejir,  have  been  for  some  tiniD  looked  upon  ns  a  reserve  froiii  which  a  very 
largo  nitinber  of  freali  or  occurring  čase«  of  in»anity  are  transferr<yJ  e.verjr  year  to 
the  oflicial  registerij  witli  the  result  that  the  batance  hotween  th^  census  and  the 
oflicial  returna  is  lesaoning  so  percoptibly  oach  deoennium  that  before  very  long  the 
diderence  win  siinply  reprcsent  the  existence  of  lunatics  in  the  10  per  cent  ot  the 
population  not  onlv  ahLe  but  willing  to  nmintain  their  insane  f n /nmiV/r,  and  tliere 
are  gootl  grounds  mr  thinking  that  the  nuniber  of  sudi  for  stHdal  rtaisous,  if  for  no 
otht-r,  are  pcltniK  ft!w»)r.  \Vljuu  such  casos  are  aeut  to  iwiyluius  or  to  privat*? 
dwellings  m  which  tli«y  are  kupt  for  profit  they  come  on  the  oflicial  register. 
This  lesseniDg  resen'«  wiil  alwHyH  eontaui  iiisane  of  the  kind  who  do  not  r<»qiiire 
aiiyliint  treatini^nt,  nnd  who  belonK  to  families  whoRe  mt^ins  preolude  thein  froni 
daiming  puhlic  reli(^f  whi)(>  rt^widing  at  liome.  Kor  the  yoar  perhttps  a  most 
valuable  statiatical  rfiturn  for  the  country  as  a  wholo  is  the  census  one,  for  it  niay 
be  n£8Umed,  except  in  hirgn  burghs  and  cities,  that  the  enuraerators  have  know- 
ledge  of  imbeciles  and  lunatica  possessed  by  no  other.  The  cenaua  retum  for 
Englarid  in  I8U1  show8  an  advance  of  15'2  per  cent  over  1881  ;  the  roturns  of  the 
Cumiuissioneni  in  Luiiacy  but^ucn  the  sanic ycartt,()f  18'T — t)io  iucrement  of  popu 
lation  being  ITB  (»cr  cent.  Tho  plua  diffcrence  of  '3  per  cent  betwecn  the  two 
census  perioda  is  a  trlviul  one.  and  shows  that  there  hns  been  no  appreciable 
increase  betveen  the  twD  perioas,  and  perhaps  niay  beexplained  by  more  accarat<^« 
methods  of  euumeration  in  the  latter  census.  In  ScoUand  there  lias  been  no 
increase  oxcept  that  justilied  by  population,  and  in  tho  present  ye«r  (1900)  tlio 
roservc  of  l*Wl,  viz.  2807,  luis  uisappcii^d,  and  it  is  safc  to  hazard  the  opinion 
that  the  census  i-eturn  about  to  bo  taken  will  reveal  a  niuch  snialler  diflerejice 
between  itself  and  the  otficial  annual  i-etum  of  I90I  than  the  census  of  1891  did 
with  the  oHidal  retiirn  of  that  year.  With  reganl  to  tbe  C-oloniea,  and  for  that 
mattcr  the  United  States,  in  which  the  iiisanf^  except  private  patients,  are  under 
the  direct  caro  of  tlie  State,  what  strikes  one  is  not  only  the  lufih  ratios  reported, 
but  aiignicntations  qutte  cqua]  to  those  at  hoiue.  There  is  not  in  these  (Xjuutries, 
aa  miglit  be  guessed,  the  st\me  he5itaQcy  to  accept  State  relief  for  lunacj.  seeing 
the  stigma  oi  pau|K)ribini  docs  not  attiu.*h.  There  niust  Mlways  lurk  tn  the  luinds 
of  ma!iy  who  do  not  b«loiig  to  tlio  pauper  cSk&s,  and  they  aro  the  great  majority 
of  the  whDle,  a  dislike  to  the  source  of  relief  and  to  the  name.  Hut  it  is  consistent 
with  obser^ation  and  esperience  that  this  nhjection  is  gra<lt.ially  disappearing,  and 
peupte  have  come  to  Iook  upon  relief  more  in  the  nature  of  a  nght. 

Ta  Now  South  Wales  aml  New  Zuatand  lunBcy  in  ten  year8  ha«  expanded  in 
exccas  of  population  by  16'6  and  18  per  cent ;  in  sijc  year8  Victoria  bv  12"6,  ai 
Queen8land  Dy  9  per  cent.     The  increase  iu  Cauiida  between  1881  ana  1891  wi 
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no  lesa  tlian  3.^  per  ceni.  Male«  wero  to  fomalos  in  tho  proportion  of  100 :  8H. 
The  ratio  per  1000  vas  2*76  for  1891,  but  it  has  to  be  borne  in  mind  that  Ihe 
st&tistic«  only  refer  to  Lhoae  treateii  in  asylumft,  nnil  that  is  inaiit1y  true  of  th« 
Btatistics  applicable  to  the  AuatralaRian  coloniefi. 

Otographical  £HitribtUwn.~h\iQBcy,  at  aU  eventa  thflt  produced  by  90 
per  cent  of  the  populatiou,  is  like  pauperiBm,  inebrietj,  crime.  disease,  and 
inortality,  very  uuinjuallv  distributed  iu  the  thn«  kingdonis.  Thcrc  are 
good  grouuds  for  l>eljeviiig  that  this  iu(iqnalily  is  governed  hy  two  or  three 
consideratiotus  chief  of  which  anti  exceeding  ali  othere  is  the  economic  one, 
iiDpljing  a  relative  capacit^  to  umintain  in  whole  or  in  ^tart  the  ineane 
uiember  of  a  family,  and  a  resultaut  rcadiness  to  accept  or  demaud  public 
relief.  This  is  alwayd  iu  evidence  iu  poor  areari,  and  in  aH  areua  iu  timea  of 
depression.  Itinking  next  ia  the  emigralion  and  migratinu  from  rural  to 
urban  areas  and  to  other  countries  of  the  pick  of  the  population  cou8tantly 
goiug  on  in  respouse  to  the  Irt-nd  of  modem  life.  The  \veiikliug8,  phjsical 
and  mentol,  rcmuiu  behind.  And  in  tho  third  place,  in  the  \iew  of  the  writer 
is  that  of  iufant  inorbnlity  and  uiortHlity  up  to  five  year8,  vliicli  is  twice 
and  thrico  higher  in  urban  aud  town  ai'eas  than  in  village  and  rural  ouea. 
TluH  is  significanl  when  Buch  deaths  account  for  from  30  to  40  per  cent  of 
the  enLire  death-rate.  By  the  operation  of  this  ageucv  many  are  removed 
who  vrould  as  they  grew  up  have  passed  iuto  the  ranku  of  lunacy.  Iu  the 
one  caw  the  weakly  products  of  the  btrth-rate  die  from  neglect,  bad  čare, 
injudiciouB  dieting,  aud  exanthematou8  diaeaae ;  vvhile  in  the  other  tbey 
survive  for  oppoeite  reasons,  and  8well  the  lunacy  totaU  of  rural,  village, 
and  insular  area«.  This  is  ali  the  more  remarkable  seeing  there  is,  looking 
to  tlie  umiu  phy8ical  and  moral  causes  working  in  aociety  to  bring  abont 
montal  disturbauee,  every  reasou  for  QX{>ecliug  a  larger  production  in  centros. 

I  An  aualyat8  of  ihu  atatislica  of  "  chargeablo  "  lunacy  in  Kugland  and  Wales 
BhowB  thatwith  Uie  exception  of  London  county,with  21,3^8  iusane.giving 
the  QXoeptional  ratio  of  50  per  10,000,  the  proportion  is  lovcst  in  counties 
with  centrcs  nf  industrr,  and  highest  in  rural  and  more  spar8ely  populated 
arooa.  Takiug  the  meau  of  Eugland  on  the  basisof  the  1891  ceusus  as  33 
per  10,000,  iinp(»rtant:  eountie«  Hunh  as  DuHjarn  and  1)e-rby  (20),  York  aud 
Cuml»t!rland  (24),  StalVord  and  Northiimberland  (27),  Ch»?8t*r,  Gluinorgan, 
»nd  Luncashire  (29),  Northampton  and  MiddleBex  (30)  fall  con3iderably 
below  it.  Ou  the  othor  haud,  Borset,  Devon,  and  Hants  (36),  Norfolk  (37), 
Oxfnrd  (38).  Wilt3  (40).  Glouceater  (41).  Hereford  (50).  aud  Radnor  (D5) 
greatly  exceeil  it.  Linuoln,  Ksse«,  SusseK,  Berks,  Re<lford,  Bučka,  Hertford, 
Monmouth,  Salop,  'NVuruester,  Notta,  and  Worceaier  approach  it.  In  the 
tvrelvG  Wclflli  countioa  the  meau  is  30  per  10,000. 

In  Scutland  the  same  ineciualities  aud  even  greater  eitreuies  are  met 

irilh,  and  theee  can  only  be  aatuifactorLly  explained  br  conaiderations  snch 

08  tbos«  referred  to  operating  in  a  more  marked  degree.    Thus,  whilo  the 

mean  for  Soobland  is  32  per  10,000.  six  counticH  in  the  Highluud  aud  insular 

area  have  a.  ratio  nitigiiig  from  43  to  nO  per  10,000,  the  lalter  figure  toucbed 

br  the  counlv  of  Argjll^liire,  lieing  uearly  ilouble  the  uiean  of  Scotland. 

ay  more,  withiii  the  contines  of  this  conDty  and  of  the  neighbourii^ 

Dtios  of  Kom  and  Invemess  there  are  large  areas  with  ratios  of  61  and 

77.     Stiven  counties  exc«ed  tho  meau,  8lx  approiimate  it  inclutiive  of  the 

importuni  ones  of  Lanark.  Edinburgh,  Stirling.  Ayr,  Fife,  aod  Alierdeen — aH, 

ith  the  exceptinn  of  the  lattfr,  being  locat«u  in  the  great  industrial  beltnf 

Scotland.    Ton  fnll  below  the  mean,  tho  lowu8t  boing  22  per  10,000- 

In  Ireloud,  owing  tfi  tbe  imperfect  and  iuirouiplete  syBtem  of  regislra- 
tkn,  oaa  haa  to  falf  \m:k  upon  the  returuH  of  last  ransiui  to  asoertain  how 
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the  iusuDe  arc  tlistributed  over  Llm  countr^'.  Tbe&e  uiay  be  coasidered 
reliable  because  they  take  cognieanco  of  the  thoueanda  in  oflicial  retums 
spoken  of  iub  "  Wimdering  at  large  "s.  term  which  pointe  to  the  work- 
house  or  tlie  home  aa  the  leeting-place  of  such.  So  fur  as  Ihe  four 
provinccs  are  coucerued,  the  following  ralioH  rt|>ply — Ulster,  37;  Con- 
Duught,  38  ;  LeinHler,  49 ;  and  Mitnster,  50.  The  mean  far  Ireland  of  ali 
lunatica  "  undor  čare  "  is  44  per  10,000,  and  it  is  aaid  hy  the  inspecting 
authonty  if  the  '•  wandering  at  large  "  werc  includod,  the  ratio  wou!d  be  55. 
Ko  one  for  a  moment  behevea  that  inaauit^  in  Ireland  is  uearly  double  tbat  i 
of  Eugland  or  Scotland.  The  econoinic  fmitor  esplains  much,  and  the  low 
potiition  of  Ulster  emphasiflos  this  fnct.  The  highost  ratios  are  to  l>e  fuund 
in  the  counties  of  Meath,  Carlo\v,  Kilkenu}',  Wuterford,  and  Clare ;  and  the  j 
lowe8t  in  Dowu,  Antrim,  Dublin,  and  Louth. 

Age,  Sex,  and  Civil  CondUtvn. — Froin  an  analyais  of  tlie  quinquenuial 
(1894-98)  admJBsinn  rate  of  18,437  (m..  8967;  f,  9470)  to  aayluma,  etc., 
males  were  to  ienialea  as  100 :  105 — a  8ex  ratio  similar  to  that  which  ohtains 
in  the  population  as  a  whote.  In  the  first  tvvo  age  jteriods  of  the  whole 
populatiou  the  mx  ratio«  are  equal;  in  the  other  8ix  the  female  one  pre- 
pondenites  by  as  much  as  (J  to  2G  per  100,  bcing  in  the  last  two  100 :  115 
and  100:126.  Amoug  tlie  iusune  for  the  quiuqueuuial  selected  the  8ex 
rutios  approximate  at  the  2nd,  3nl,  5th,  and  7th,  hut  in  the  other  tbree, 
viz.  the  4th,  6th,  and  8th,  feniales  esceed  males  by  numbere  rnnging  from 
9  to  12  per  100.  being  in  the  laat  100: 110,  mucli  lese  than  that  for  the 
general  population  one  of  100 :  126.  U  ia  e\ident  that,  in  spite  of  a  con- 
uiderable  exet!SH  of  females  al  m\  age  periotls,  inuludiug  the  tbree  chief 
luniicy  producing  onea,  viz.  the  4th,  5th,and  6th.  the  8omewhat  higher 
ratio  of  females  in  the  general  population  is  not  only  not  maintained,  but  is 
reversed  to  such  an  cxtcnt  ns  to  betoken  a  much  greater  liability  to  mental 
breakdowu  amoug  tlit-  male  sex.  Among  the  iusaut?  uf  U>th  &exes  at  the 
three  chief  inaane  producing  i)eriod8  there  haa  been  a  riat;  of  7'5  per  cent 
compared  with  the  previou«  (jiiimiuennial.  In  the  two  bist  perioda  the  rise 
amoimts  to  no  lesa  than  137  per  cent  and  17  per  cent  reay>et;tively.  This 
is  noteworthy.  The  iacreaae  at  the  5th,  6lb,  7th,  and  8th  age  periodsj 
greatly  Qxceeds  anytlnng  ju8tilie<l  by  the  grovvtli  of  jHipulation.  It  wiU  be 
nf  interest  to  aacertain  in  which  8ex,  at  what  age  ]>eriod8,  and  in  what  civil 
condition  of  life,  thoae  who  make  up  the  increaee  are  chiefly  to  be  found. 
But  80  far  as  the  analyaifi  submittcd  hos  gone,  a  large  part  nf  the  increase 
refers  to  seuile  aubjeots,  and  is  auch  iw  (:leurly  to  iudicate  not  only  the  sond- 
ing  to  a8ylums  and  to  private  čare  of  larger  numbora  of  sonile  and  incurable 
caaes  than  formerly,  and  t!ie  consequent  accumulation  of  such  in  institu- 
tiona.  etc,  but  also  to  auggest  the  otirlior  appearance  of  Henility  among  the 
people  tliau  formerly.  Thia  latter  propueitiou  lb  dillicult  of  pi-oof,  and  as 
there  ar«  no  available  data  to  help  in  the  niatter  it  is  merely  put  forward  aa^ 
a  aiiggeBtinn  to  1«  considered  \vith  cautiou. 

In  Scotland,  from  u  couiparison  of  the  ages  of  the  insane  iu  and  out  nfl 
iostitutiona  in   18S7  and  1897,  there  bas  Uren  a  groat  increase  of  botUj 
eextia,  ac<*ntuated  at  certain  Mjes.     Under  20  the  increase  is  44  per  cent,] 
and  above  65,  30  i>er  cent — males  accounting  for  a  rise  of  "20  jKjr  cent  and 
females  36  per  cent.     The  9ex  ratio  for  ull  iusane  in  1897  wa8  100:115, 
bul  above  65  it  atood  at  100:200.     Betwecn  50  and  65  years  the  increase« 
of  males  bas  been  uo  le.sa  tlmu  30  [>er  cent,  of  females  28  per  cent,  the  8exl 
rntio  at  these  ages  tioing  in  1 897. 100  to  140-    Between  35  and  50  year8  malea^ 
inoreased  by  31  per  cent,  females  25  per  cent,  \vhile  the  ses  ratio  in  1897 
Btood  at  100  :  100,  and  between  20  and  35  ycar8  males  14  8  per  cent,  and 


LUNACT 


61 


ualee  22  per  eeut,  wliile  the  8ex  ratio  stood  at  100  :S7.  The  features 
vealed  by  thia  analvsis  &Te,Jirst,  the  vaetlj  larger  feniale  ratio  above 
50  years,  che  cquabty  from  35  to  50  years,  and  the  smaller  femalo  ratio 
between  'SO  and  H5  ycara;  and,  secorid,  the  great  iucreose  of  28  pur  cent 
of  both  aexeH  of  ali  ugea  betweea  the  lwo  perioda  dealt  wit)i,  of  36  per  cent 
of  feinalea  above  65,  and  of  39  {)er  cent  of  nialen  between  50  and  65  jean. 
Of  intereat  in  counection  vith  age  and  sex  is  the  social  condition  as  to 
uclibacy,  marriage,  etc.,  and  the  varying  Iiability  of  the  siugle,  nmrried,  and 
widowed  at  difieruut  age  penods.  Aiiioiig  the  total  iusaue  fur  Kugland 
rejn^aented  by  the  ciuin*iueniiial  average  for  1894-98  the  hcjc  ratio  for  the 
aiogle,  married,  and  ftidowed  wa8  re8pectively  100:95.  100:100,  aud 
100:187.  The  peroentage  of  "aingle"  insane  was  42;  of  "married,"  44; 
of  "widowed,"  12'7.  At  every  age  period  the  "aingle"  ratio  par  10,000 
nf  population  greatly  esueeded  the  "married"  or  "widowed,"  and  vhia 
greater  than  the  other  twn  corabined;  at  the  fifth  epoch,  approiinmted 
the  other  two  combiued ;  at  the  8Lxth  and  seventh  epocha.and  at  the  laat  or 
eighth,  althoiigh  much  greater  than  either,  wjia  lesa  tlmn  the  two  combined. 
AmoDg  the  single,  represented  by  a  totiil  of  7820  between  the  ages  of  25 
aud  44,  malce  prepouderatcd  coD8iderably ;  from  45  to  54,  the  86xes  approxi- 
mated ;  and  from  55  ou\vard8  mules  aguiu  bulked  more  largely. 

Among  the  married  insane,  l>et\veen  the  agea  of  25  and  34,  vvomen 
greatly  exceeded  men — the  ratio  lwing  100  :  158 ;  from  3»  to  54  the  Bozes 
upproximatod ;  and  from  55  0Dwards  mnlea  vaatly  preponderatod — the  ratioH 
being  for  the  two  perioda  100  :  74  aud  100 :  52. 

Among  the  tndoiced,  l)etween  25  aud  34,  the  ratio  at  thia  age  ia  practi- 
%atly  the  same  for  both  sexe8 ;  from  35  onward8  males  greatly  exo6ed  femalea 
by  from  3  to  4  per  10.000. 

Staton. — The  relatiou  of  lunacy  to  temperature,  like  thnt  of  tho  seasonal 
.cidence  of  Buicides,  illiigitiiuaov,  aud  the  uomuu»sion  uf  dexual  cnmes, 
convey8  to  Ihe  jiHycho1i^ii4t  soiiiething  more  than  a  mere  roincidence.  The 
connoctioD  wiU  be  seeu  by  reference  to  the  monthly  fluetuations  in  the  a«!- 
miaoion  rate  to  a8ylum8  of  aH  lunatica  other  than  congenital  caaes,  aud  of 
>i  the  two  chief  types  of  mental  disordcr,  viz.  mauia  and  melancholia. 
[  ADalyflmg  the  atatistica  of  a  triad  average  of  17,613  admisaions,  the 
r  mimtbly  meau  for  May,  June,  and  .Jnly  exceed  the  yearly  inean  by  10  per 
^^  cent.  aud  the  difterence  hetween  May  the  highest  and  February  the  lowc8t 
^Bbb  »a  much  us  29  r>cr  ceut.  Six  months  are  t>eiow  the  meau.  Ajid  the  tuuue 
^H}ioldH  giiod  of  aduiiamouti  fur  maniu  and  melaucholia,  being  influenued  by 
^Ht^mperature,  heat  having  ap{>an!utly  the  pHect  of  exciting,  irritatiug,  and 
^VuuscttUug  tht'  Iler^'0u8  9yBtcm.  It  may  be  tii^ed  that  the  low  admiaeiou 
^P  rabe  for  the  ^.tild  months  may  in  a  measure  be  due  to  delay  in  steps  being 
telnn  for  ciTtilicatiou  iu  the  \t-i*s  nrgont  cime^L  The  couimiKsion  of  erimcH 
SOggeative  of  Bexual  and  mentid  perversion  Ih  hightst  in  warm  wejJther  and 
toweAt  in  oold.  There  are  indications  likcwiBe  that  a  conuection  betwceu 
illfigittmacy.  and  much  of  it  is  ideutilied  v^-itli  mi*ntal  enfoeblement  or  an 
ftbnonual  uiental  titate,  and  soason  haii  bccn  e^tablitihtMl,  the  uionths  wit})  thtt 
higheift  rate  nf  illngitimalH  births,  viz.  lUtrm  of  Januar)'.  Febniarr.  March, 
and  April,  implviutj  an  increaae  of  Buch  ccmcei)tion3  in  April,  May,  Jiine.  and 
Julj.  Von  Oiating>Mi,  in  liia  work  MornJ^fati^tik,  ^j-b  therv  wa«  no  such 
iacrttiau  of  legitimat«  birlha  in  the  mouthfi  refcrred  to.  The  writer  in  bit< 
exparience  hu  come  acruaa  families  in  which  a  vetn  of  inveterate  illegitinuu;y 
imB  throagh  them,  the  femaleji  in  the  diflurent  generationa  being  decidcdty 
HBAk-minded  rather  than  Iooro  or  imnioml. 

Oceupatwn.  —  Tiikibg  the  Kfty  difTereut  oocupatiomt  tabulaled  tn  thu 
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Knglish  rcturoB  for  tbe  quinquc>nniad  1894-98  ooDtributmg  llieir  uuola  to 
liinacj,  at  the  lop  of  the  list  ar«  "  huukrttera,  coaters,  havvkt^re.  etc/  with  s 
ratio  of  28  par  10.000  of  their  clfias,  and  nest  to  them,  curiou8ly  enougb, 
oivil  servaots  and  medical  men,  witb  a  ratio  of  17  per  10,000.  At  the 
other  epd  of  the  soale,  in  agreemeut  with  popular  boiic-f,  are  to  be  found 
farmora,  shephenla,  gamekecpcrs,  with  a  mtio  of  4'9 ;  luiners  and  pernonn 
euga^ed  in  heavier  kiudti  of  iiiaiitml  lalmur,  51  ;  uiill  and  factory  workers 
of  both  ftexes.  4*6  ;  laundrj  ktMjjjers  and  washerwomen,  29.  Dividing  the 
lifty  occupations,  guided  by  ratiof^  per  10,000,  into  six,  iu  tbe  first,  with  a 
ratio  rangiug  from  ITiG  to  28,  in  additiou  to  tliose  already  uientionad,  are 
oomiuercial  tmvellers;  in  tbe  seeond,  witb  a  ratio  range  of  12  t"  14,  are 
Rweep6,  aeamen,  ohemiRta,  lawyen*,  and  luuHician?  (tbe  liviug  population  of 
each  is  small);  in  the  third,  thHo  range  being  10  to  11*3,  are  drapers, 
innkeepers.  hotel  scrvanta,  hairdresaers,  clorgymon,  domestic  aervants. 
Moldiers,  tailors,  subordinatc  bauk  and  inHurance  enipIoyee8,  accountants, 
and  commercial  clerka ;  in  the /ourM,  with  a  ratio  of  8  to  9'7,  acton, 
carpentera,  Kboemakers,  miUiners,  printers,  bookbinders,  diBsenting  clergy- 
meu,  canal  and  bargemen,  poline,  etc. ;  in  theyt/VA  ratio,  of  6  to  7*9,  teacbers, 
butr.hen*,  tradeepeople  as  a  whole  of  l>otb  8exe8,  handicrafUnnen  genenilly, 
carmen,  cartore.  etc.;  in  the  «j>(A  ratio,  2'9  to  5  per  10,000,  mili  and 
faotory  vorkere,  miaers,  fanuere,  sbepberds,  railway,  telegraph,  and  tele- 
pbone  servanta.  etc.  Coiuparing  tbe  two  ijuintjueDniads  thcre  have  been 
iDcreaaea  in  tbe  latter  in  exce8a  of  tbe  population  atnong  the  following 
occupatioDs:  civil  servants.  27  per  cont;  hnckaters,  etc.,  25  per  cent ;  com- 
mercial  travelloin,  22  per  cent;  innkeepers  of  botb  seies,  15  and  21  per 
cent ;  botel  aervautH  of  both  9exefi,  28  and  15  per  cent ;  printer«  and  book- 
binders, 15  and  13  pf;r  cent ;  aboemakern,  12  per  cent;  metlical  men,  carmen. 
and  carters.  10  per  cent;  butchers  and  tradeHjieople  generaUy,  14  per  cent ; 
railway,  telegraph,  police,  and  doiuestic  aervants.  9  per  cent.  On  the 
other  baud,  tbere  bas  been  a  diminutiou  in  IiabiUly  to  iu8auity  among 
the  following  occu]>ationa,  aiuounting  to,  iu  the  čase  of  laundry-ke«pere 
and  wa«her\voman,  15  jter  cent ;  Itank  and  insumuce  »tibordinates,  farmers, 
etc,  8  per  oent.  Among  cari^enters,  tisbeniien,  merchants.  handicraftsmen, 
the  riae  does  not  exceed  thut  warranlcd  by  population.  Iu  most  of  tbe 
»tber  occiipationH,  includiug  agriculturul  labourei«,  abepherda,  ganiekeepera, 
teachera,  tailor*,  etc,  the  [kircentago  baa  remained  Rtationary  and  not  reached 
wbrtt  might  have  been  expected.  A  table  such  as  tbia  conipilod  with  capo 
oould  not  fail  to  be  of  8cn'ice  in  Bbowing  approximateIy  in  wbat  calling« 
inaBnity  was  iucreaaing. 

^orms  o/  ^fe.ni■nl  Diaordtr. — These  are  referred  Lo  in  order  to  Bhow  tbe 
uumbers  sulfering  from  each  of  the  three  or  four  principal  type8  of  mental 
disense,  bow  the  aexea  are  relatively  aHucted,  and  iu  which  typca  thero  is  a 
falling  ofT  or  an  increase.  Sucb  an  anal^sia  of  atatialica  referable  to  8 1 ,670 
casea  niay  be  of  »oine  help  in  an  attenipt  to  ex})lain  the  growtb  of  lunaoj. 
In  Eogland,  araong  tho  piuper  instine.  mania  accounta  for  47'8  per  cent,  the 
sex  ratio  boing  100:102;  melanubolia,  285  per  cent,  the  «ex  ratio  being 
100:148;  and  general  paraly8ia  of  tho  insane,  7'6  per  cent.  Bolli  sexes 
seem  eqnal!y  liable  to  niania,  feiuales  more  to  uielancholia.  Tha  8ex  ratio 
for  ali  is  100 :  105.  Comparing  the  qniT]qnenniiid  1894-98  with  its 
immediatc  prcdeeeaf«or,  mania  bas  dcorea.Hed  by  VS  per  cent;  general 
paralyais  by  I  per  cent ;  while  melnaehulin  haa  increa»ed  by  2'2 ;  and  aenile 
dementia  by  -5  per  cent.  Considering  tbe  large  luimber  of  senile  dementB, 
thia  increoae  is  ot"  some  moment.  General  paralyHi3  among  males  between 
35  and  44  yean>  of  age  reaches  24'7  per  cent  of  ali  admiesions  between  tbeae 
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«g«B,  and  18'9  per  ooit  betireoi  45  and  54  y<eara  of  «ge.  On  the  other  hand, 
of  tbe  admiasion  Ust  genend  paral^sis  alone,  35  per  oent  was  between  45 
and  54  jeaia,  45  per  oent  bctvreen  35  and  44  yeara  of  age  (the  moet  liable 
period),  and  21  per  ooit  betireen  25  and  34  jears. 

In  Scotland,  fma  an  analjsis  ot  9000  admisBioDS  to  large  as^lums, 
mania  ialls  to  be  credited  wiUt  43  p«  cent,  and  melancholia  with  30 
per  cent.  The  8ex  latio  for  ali  vas  100 :  100,  but  for  mania  100 :  108, 
melancbotia  100 :  124,  and  dementia  100 :  100.  There  ven  great  differences 
in  eridenoe  boUi  in  the  peroentages  of  tbe  fonns  of  mental  diaorder  and  the 
aez  retioe  of  the  adrnJasioDs  to  the  different  asjrlums,  mania  and  melan- 
clM^ia  being  ex|HB88ed  in  one  asjlum  by  58  and  37  per  cent  respectiTelj',  in 
another  33  and  41  po-  oent:  aex  ratioe  for  mania  in  one  as^lum  100 :  70,  in 
another  100 :  150 ;  and  for  melancholia  in  one  100 :  218.  in  another  100 :  100. 
Moral  and  Phjfsicai  Causet. — In  the  Eoglish  retuma  there  appeatsa  table 
aiMigning  the  cauBes  of  lanacj  in  the  čase  of  80,000  admitted  to  as; lums  during 
1894-98.  In  tbe  oonstruction  of  such  a  retuin  oonsiderable  latitude  has  to 
be  allowed  as  to  accuiac;.  Among  prirate  patients  the  percentagee  allocated 
to  the  prindpal  causes  weie — (1)  intemperance  (m.  20*8,  f.  9*2) ;  (2)  hereditar)- 
inflnence  (m.  19*9,  f.  27*1)  ;  (3)  domestic  tiouble  and  adrerae  cinrumstanoe« 
(m.  12-8,  t  14*7);  (4)  mental  anziet;  and  vonj  (m.  145,  f.  11*1);  yo) 
8exual  exoe88  and  Tenereal  diseaaes  (ql  11*7,  f  1'7);  (6)  other  bodil)- 
diaeases  (m.  91,  t  112);  (7)  old  age  (m.  3-9,  f.  4*5);  and  (8)  parturition. 
puerperal.menopau8e,eta,  16'3.  Among  pauper  patieots  the  percent^es  for 
males  and  females  respectivel;  maj  be  eipreesed  as  follovs :  intemperance. 
22'4  and  9*4;  hereditarj  influence,  20  and  25*3;  other  bodilj  diaeases,  14*2 
and  12*7;  domestic  troubles  and  adverae  circumstancee,  10*8  and  126;  old 
age,  6*7  and  8*1;  sezual  exceas  and  venereal  disease8,4-7  and  1*2;  and 
parturition,  etc.,  12*9.  Among  private  patients  hereditarj  influence,  in- 
temperance, love  afitairs  includmg  seduction,  and  religious  escitement,  are 
mudi  more  disastrous  to  females  than  males,  while  tbe  reverae  is  the  čase 
as  to  Bex  in  the  matter  of  intemperance,  sexual  escess,  and  venereal  diaease. 
Compiring  the  etiect  of  these  causes  upon  tbe  two  classes,  it  vould  appear 
that  domestic  trouble.  mental  ansietj,  love  aflairs,  seiual  excess  and  venereal 
diseaae  weigh  mucb  more  beavilj  on  the  private  class,  while  the  reverse 
bolds  good  as  to  tbe  influence  of  old  age.  bodilj  dieorders,  and  privation, 
whicb  leave  their  mark  on  the  pauper  class.  Love  afiairs,  including  seduction, 
teli  more  disastruuslj  on  the  well-to  do  clasa  Intemperance  and  hereditar}- 
influence  is  equally  injurious  in  botb  classes.  Again,  comparing  thia 
quinquenniad  with  its  immediate  predecessor,  there  is  among  the  private 
class  an  appreciable  increase  in  the  percentage  of  tboee  who8e  insanitj  is 
attributed  to  domestic  trouble,  mental  anxiety,  intemperance,  Bexual  eicess 
and  venereal  disease,  old  age,  and  bodilj  disordera.  Among  the  lunatic  piH)r. 
intemperance,  old  age,  sesual  and  venereal  diaease  exbibit  an  upwurd 
tendencj ;  vbile  domestic  trouble  and  adverse  circumstunces  8how  a  sli^hl 
decrease,  for  wbich  a  possible  and  partial  explanation  may  be  found  in  the 
better  distribution  of  wealth  and,  as  a  result,  better  conditions  of  Uving.  A 
careful  consideration  of  the  main  causes  produciog  insauitj  ia  of  value  whcn 
the  que6tioD  of  the  growth  of  lunacj  in  the  oountrj  as  a  whole  or  in  a  larjre 
area  is  being  investigated. 

Is  LUNACY  INCKKASING  ? — The  ansvenog  of  this  question  involvea  the 
putting  of  aeveral  otbers,  one  of  which  is — If  there  be  an  increase,  is  it  iu 
exce88  of  that  warranted  bj  tbe  growth  of  population  ?  Another  vvhieh 
fluggests  itaelf  is — Does  this  increase  betokeo  a  greator  liabilitj  to  insanit}'  iu 
the  communitj  dow  than  formerlj,  or  can  it  be  explaiDed  ou  other  grouud», 
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8uch  as  certification  in  recent  years  overtakiog  tboae  excluded  in  farmf 
year8  when  ideaa  and  tiontiejjtions,  not  only  of  tha  medical  practitioner,  but  of 
the  public,  as  to  whati  constituted  iHnacj*  were  more  restricted  ?  If  that  b&^ 
the  explunation,  as  well  as  that  other  urged,  viz.  a  greuter  i-eadineas  iu  allH 
ulasses  of  socict)*  to  Iiand  over  to  thc  čare  of  oLhers  the  tnentall}'  bmken- 
down  in  Iheir  iinmediate  circle,  aud  tliereby  to  plače  thera  on  oflicial 
regiflters,  it  \voulil  niean  not  only  a  \vider  portal,  but  a  declinature  ou  the 
port  of  tlio  atllnent  and  weU-to-do,  in  obedience  to  condition.s  in  not  a  few, 
inataaces  readily  understood  aud  appreciatod,  to  čare  for  the  inaaae  iu  fanul^^ 
and  on  the  part  of  the  vasL  majority  not  in  tlie  c^itegor)-  referred  to,  to 
and  accept  puhlio  rehef  in  whoIe  or  in  part,  How  far  this  is  a  possible 
probable  ejtplanation  remains  to  be  seen.  A  number  of  other  ^uestions, 
sub8idiury  in  thuii-  nature,  iirise  iu  cunuct^tion  with  thc  uiaiu  one  stated. 
If  there  be  au  iucrease,  in  whicfa  6ex,  iu  what  occupaliunH,  al  what  age 
periods,  and  in  w)mt  fomi  or  foruiB  of  nieutal  disorders  doee  it  manifest 
itself?  So  far  the  ansvrera  have  been  giren  under  tbese  headiugs.  But  to 
ansvvcr  these  quefltions  more  fully  nocessitatee  a  consideration  of  economic 
caii*«  and  others,  snch  a«  adverse  circumatances,  worry  and  stress,  intem- 
pLTduce.  aj'phili8,  infliienza,  bodily  discase,  old  age,  and  the  toxines  of 
inetaboliam  aud  diaeases  which  chic(Iy  iuHuence  its  productiou. 

Investigators  who  liave  looked  mto  the  matter  with  čare  fully  reulise 
how  the  problem  ia  beset  with  diflictiltiea     Seven  year8  ago  the  pubUo^ 
alarm  at  the  increase  revealed  year  after  year  vas  euch  that  spccial  reportsH 
prepttred  by  thc  lunacy  czceuCivcs  of  tho  three  couutries  were  prepared  and 
»ubmitted  to  TarUameut,  ali  lu   agreement  that  there  vma  nu  cauHo  for 
uneasiness,  and  that  \vhile  there  \va8  no  grcjtter  liability  to  insanitv  in  the 
commimity,  there  \va8  a  sUtistical  increase  in  esceas  of  \vhat  the  popnlatiou 
justiliod,   which  could  be  eiplained  by  thc  process  of  accumulatiou   0» 
oppOHed  to  any  rciil  increase  iu  the  admissious  to  the  regislei-s  uf  fre^Ii  and^H 
occnrring  cases  of  inBanity,  by  economic  conditions,  by  the  etVect  of  granta4H 
in-aid,  and  by  asjlum  attractions.     Such  reports  furnished  by  officials  in 
the  beat  position  to  know,  in  possesoion  of  the  fuUest  kaowledge  available, 
aud  represeutiug  thc  contiuuity  of  luaacy  admiuistratiou  weut  far,  an< 
jvist]y  so,  to   rea^ure  the  puhhi:  miud.     But    the   incrtmaes  in  eKcesa  o 
population  went  on,  and  iu  spite  of  tho  ofticial  imprimatur  in  aimual  reportft] 
to  the  Lord  Chancellois  and  to  the  Secretary  for  Scotlaud,  to  tho  etfect 
that  there  wa3  no  real  increase  of  in8anity,  there  wero  controveraialist«  of 
emineni:«  who  diaputed  thia,  aud  put  for\vard  aH  kinds  of  Ktatistica,  theoriea, 
general  imprivsHiona,  and  B|>ci:iilatiun8  in  ftuppurt  of  their  conteutiou,  uotably 
that  suicides  and  nervous  diseasea  were  Ukewi9e  increaaing.   If  the  latter  con- 
teution  could  be  established  theae  obscrvers  would  hold  a  poBition  of  vautage. 

MTith  re^ard  to  the  alleged  increase  in  ner\'o«a  diaeases  there  are  no  figures 
to  prove  this.^     But  there  is  a  prertumplion  in  favour  of  this  view,  and  tha 
it  ia  caused  by  increasing  compotition  atid  a  greater  struggle  not  only  fo; 
ezistcnce,  but  by  thc  ambitions  for  the  acquiaitiou  of  wealth  aud  >vhat  it 
hringa.     There  is  rcason  for  thinking,  how(.!vcr,  that  niauy  of  the  fnnctionai 
insanitics,  such  as  hf  pochoudria,  hygtena,  ueuraitthenia,  niild  inelauoholia,  i 
predisposed  persons  are  detennined  by  toxic  agent«  from  vvithout  and  froi 
withiu,  the  toxine8  of  various  iufective  and  non-infective  diacaacs,  such 
malaria,  intlueuza,  6yphilis,  rheumatism,  aud  thc  toxine8created  by  diaorde: 


'  Ttio  itiMitiilii'«  ff  nK-iiliul  and  of  ui-iieral  |urslyHiN  »f  tln-  iiDumc  aro  increBsing  both 
'^'  "      "  '  "  ■  '        .otltf«  h«s  etiuriiunj 
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of  metabolkm,  toxine8  abaorbed  from  the  gastro-iutestinal  cmuil  (aubo- 
inUndoation  and  auto-infection),  w)iiuh  foruierl}' we.re  conHidered  nervouK 
diseoaeB  and  Dothing  more>  dow  rank  as  CAses  of  Iunacy.  But  if  deatbs 
&om  ali  nervous  diseases  iu  Scotlaud  in  the  last  two  decM^nniads  hc  a  tost  of 
aay  volue,  the  coateuden«  that  iii8aaity  is  goiog  up  by  kupa  aud  bouiidu 
wiU  not  find  much  comfort.  Taking  Lhe  avemgB  deatlijt  in  Scotland  for  ali 
nen*oas  diseasea  for  the  i>ast  two  doconniadn  the  increaflo  betweeD  the  firat 
and  second  for  ali  Scoiknd,  mostlj  among  females,  wu8  61  per  ceut;  for 
lhe  phiici^utl  towDs,  53  per  cent:  for  tho  large  towu8,  with  11  per  ceul  of 
the  populjitiim,  19  p«r  cent ;  aud  for  the  iiiauliir  rund  disiriuLH,  with  3'1  \wr 
cjent  of  the  population  and  1*7  per  cent  of  ali  deaths  troni  diw;ase8  of  the 
nervous  BjBtem.  :^0  per  cent.  In  the  small  towu8  and  maiuland  rural 
districts  Uierc  has  beeu  no  iuerciLsc  whatcver  in  the  deatha.  Aasuuung 
the  population  increinent  to  be  10  per  ceut,  there  is  nuthing  in  thooe 
figuree  to  support  the  viewH  of  the  alamiist,  rather  the  reverse- 

Ab  to  suicides,  it  is  dittioult  to  writo  with  anv  degree  of  satisfoction  iu 
regard  to  thoee  in  Scotland,  where  theru  are  no  puhlic  iuquests  as  in  Englaud, 
lhe  figtires  bcing  vitiated  h}-  the  fact  that  many  genuine  caaes  of  euioide  iu 
lhe  pDpuIous  ccntrea  from  drowniug,  poisoning,  and  evcn  %ioleoce  are  put 
down  tu  aucideuts. 

A  {airly  rcliable  recortl  of  Iunacy  is  tlutl  ^iveii  in  the  census  returus.  and  thoae 
of  the  present  year  are  avaitoil  witli  coiisidcrable  interesi.  But  in  dependence 
upun  tho  naums  for  IhKl  and  1891,  it  can  bo  said  that  iu  Knelaud  nnd  Scotland 
thcre  »-a«  no  increa&e  to  speak  of  bejond  that  justjtied  by  population.  1»  Ireland. 
«ft  the  otlifr  haiid,  there  was  in  a  declining  population  a  n.se  of  I&  per  cent,  which 
Oiider  normal  i-onHitions  would  reach  2fi  jier  c«nt.  The  fact  that  hy  the  censuft 
m  of  1691  Ireland  ha<i  a  ratio  per  10,U)0  of  -15,  agniniit  one  for  Kngland  of  3A, 
Scotland  of  36,  would  tutUcatc  that  insamty  is  much  moi*e  prvvalent  in  Ireland 
n  in  the  othcr  two  countriee,  making  ever^  nllowance  that  in  Ireland,  with  few 
cratrog  of  population,  l)ie  enumeratora  were  in  a  better  position  to  know  iiersoon 
vi  nnaouna  niind  othur  Ihan  r«gistercd  cases.  Tlie>e  hgurf-s  do  not.  ezcept  in 
thb  TTTiTt  of  In.'luiid.  alfurd  uny  assistance  to  the  bcltuviTs  iu  the  nation  being 
tmderminMl  bv  insanitv  and  imbecthtT.  The  ligura»;  for  tlie  three  countriee  nt 
onee  sugvest  tne  relativo  economio  cona)tioii.s  prevailing.  It  vili  l>e  found  iliat  in 
Englaau  in  ten  years  there  haA  b<wn  an  inortvuie  of  lunatics  of  aH  daj^Ms  of  22'8 
peroent — that  ia  to  iuiy,  os^tuminK  tho  |M>pulation  incmment  to  be  1 1  per  oent> 
there  ta  an  increaao  tH>tw<>on  1891  and  1900  uf  11*8  jier  c«nt,  or  an  exce8s  of  l'l  per 
oent  per  annum.  Between  theae  years  amont;  pnvate  patienta  the  inoreue  nam 
been  7*4  per  cent  inmon^  pauper  patic>nt>  the  increase  has  beeo  S4'b.  Of  admission« 
of  ali  kinds,  not  including  transfem  »nd  reudtoiMionis  the  increase  betwiM?n  1890 
«nd  1880  haa  t)e(rn  1B7  |Hrr  cent.  a  balancc  in  exces8  of  that  warrant<x)  bv  population 
of  T^  per  cent  or  '77  por  annum.  It  is  this  "TJ  per  cent  increuMi  wlnch  has  KOt  to 
be  aocepted  or  esplaincd  in  some  «'ay.  The  proportion  (per  coni)  of  rcco%-encA  Ui 
adaiMRon«  has  fallen  in  the  la«t  three  quinquenniads  fi-om  4U'l,  ^i.  to  38'7,  and 
daaUiK  (per  ceot)  to  daily  average  reaident  fmm  d  60,  9'^  to  9  M).  The  deatha  in 
,na  (per  cent)  fell  fmm  71,  "B,  lo  7  5,  and  ivcovcriea  13, 134,  to  12*9.  Taking 
»pa)iltwo  deconniads  theaveragenuniber  of  atlclasses  regiat«rAd  forthetirsl 
the  inoreau  ta  one  of  24  per  cent,  or  making  allowaJice  for  the  population 
Mat,  1'4  per  cent  pnr  annura.  private  patienta  being  credited  witn  D  por 
_,    ,nH  pnuper  with  TO  |wr  cent  piT  annuiu. 

From  tlitr  liuit  rL'|K)rt  of  thu  Cifneral   IkNird  of  Lunacy  for  Scotland  it  woutd 

■ppoir  tlmt  lietw>*eu  tho  last  twa  i}uinquenni»ds  private  aud  puuper  (uitients  in 

roaultfncv  tu  institution*  and  in  privat«?  dwellings  nave  increosed.    Ali  jjart«  uf  the 

'y  du  not  contribute  alike  to  the  inrrouM  of  panjK^r  lunacv— lhe  UigldautI, 

;  and  ea^t^tm  an^oa  contributing  in  pmportion  to  population  niore  thari 

the  cenUuI  and  southem.     Xot  quite  the  samo  resultt  are  rearhed  when 

ieaian  rato  tu  institutiona  is  flxamined.    That  rate  in  the  čase  of  private 

ahawtf  no  increiue  l)eyond   that  justitied  by  fioputation,  and  from  tbat  it. 

ucvd  that  theiocreaMd  proportion  mresidenoauauetoaproceuof  uccuuiu 

»niilar  to  whaC  baa  iaken  pince  in  the  caae  of  pauper  patienU.     And  there 

littU'  doubt  that  by  the  botter  distributaon  oF  weuth  iho  elaa  frotn  wh)ch 
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private  pattenta  are  tlrawn  ia  an  increosing  one  and  cannot  be  les;*  than  10  pur  cent 
(if  thti  populiition.     This  is  no  far  ±intiKfiLctor.v  nnd  aiiHuriog  a*  rogurds  private 

f>atient^  \Viil;i  ruganj  to  tliu  aiimissioiis  to  itistitutiuiiii  of  puupor  puticnts  there 
las  boeii  aii  iucrfttMO  per  ICJ.OOO  of  populatiou  of  i>'5  per  cent,  an  incrttise  iiQpIying 
that  on  au  avemge  iu  cvery  year  oi  the  Uiter  qiiiDqueiiDi'ui  168  more  patient«  were 
placed  in  iiistitutions  thaii  iu  the  ejirlier.  The  absenoe  of  an  incr^aKml  a^lmisfiion 
n.tti  of  privnte  patienu  to  aM*tunts  in  Scotland  during  tlie  past  twRnty  yesrs  is 
aUo  the  exporiQnc«  af  Kngland. 

During  the  past  ten  vears  the  average  annua)  numberof  cases  }ifVfrpTevioas\y 
registered  wa8  2382;  tbe  average  aonual  niiinber  on  the  Register  I3,48;i,  the 
fortner  rigure  excee(Hng  that  vrarninted  hy  Krowth  «tf  populatitiu  l>y  -H  annuaUy, 
the  Ittttor  by  215.  The  furiiiKr  figure  suggests  Ihc  eaae  witli  whic:h  so  smoli  a 
numbcroLn  be  accountcd  foi-  aiiuuullv  undur  tht.-  newor  cou^coptious  of  liinacy,  the 
Ittlter  figure  at  ouce  sugge>it^  u<:cumulalion. 

A  full  and  fair  con»<iderHtiun  ul*  tlte  data  available  vumiutH  the  con- 
cUision  that  the  ImbiliLj-  tn  insanity  is  not  greater  in  the  community  iiow 
than  formerl}',  and  ju^tities  the  beliet  that  ih<i  sUitistical  increases  in  England 
and  Scotland  in  exces8  of  population  niay  be  satisfactoril)*  cxplained  on  tlte 
foUowiu<;  four  grounda :  Jirat,  anuh  au  elastit;ity  in  certificatiou  la  responae 
to  the  uewer  conceptions  of  what  coiiBtitutes  uusoundneas  of  mind  as  to  I 
adiuit  to  tlie  ollicial  regiafcers  t^iaes  of  slijfht  mentiil  \variJ.  of  degeuentcy,  aud 
of  functinnal  insanit^;  second,  the  introductiou  of  larger  nuniliera  of  cases 
of»enility  to  institut  ion  al  and  private-d\vcllinii  čare;  third.an  increasing 
readincss  on  the  part  of  the  aHIuent  aud  wcU-io-do,  iiiHucnccd  by  socitu 
cousideratioua,  ti>  hand  iiver  their  iusane  to  thu  cure  of  olhers,  aud  therebv 
to  the  oIHcial  list;  nad /nurt/i,  h-sa  hesitaiicy  on  tlie  part  of  tho  90  jier  cent 
of  the  community  who  claim  not  to  be  anci  who  are  not  really  in  a  po&ition, 
no  mftttor  whiit  the  dcgrec  of  mental  ohliquity  niay  l>e,  to  maintain  their 
inflane  withoiit  publlc  rolitd"  iu  some  shape,  to  dumaud  or  accept  it,  and 
therel>y  not  only  to  divide  morul  and  legal  reaponsiliilitiea  with  the  authorititiH,^] 
but  to  angrnent  the  roU  of  hin»cy. 

LuyACY  Law8 — FuNcnovs  ok  Medical  Fractitioners 

Duiifi  of  Medicdl  Men.— To  saj  that  the  duties  of  the  eeneral  practi-' 
tioacr  in  rolation  to  uiental  disease  are  of  a  highly  responsible  uaturc  is  to 
atter  a  truism.     rtirliapa  of  ali  \vho  are  called  upoa  to  do  with  the  iusane, 
or  to  take  part  in  the  prnceedingH  whicli  lead  to  deprivatlon  of  ni)erty,  i>r 
the  coutrnl  ot  ones  alfaira,  or  iMith.  the  role  of  the  medicjil  man  ib  the  moBt 
important.     \Vithout  the  one  or  two  medical  certilicatca,  aa  tho  nature  of 
the  čase  retjuli-es,  the  legal  m«chinery  to  iuterfere  either  with  Uberty  or  witli 
Ih«  uianagement  nf  afVairs  i::innot  be  nel  in  luotinn  escept  by  the  i-.riminal 
authoritiee  for  crime  or  miuatoTy  conduct,  aud  under  urgency  or  extra-] 
judicial  ordcrs,  wbich  aru  only  available  for  a  few  days,  and  must  lapaeJ 
iioless  a  judicial  order  is  obUiined.     Kecoguisiu^  this   re»pouBibility,  thel 
luedical  Hchoola  in  recent  yeani  have  made  provision  for  a  training  in  mental 
disease,  which  fita  the  practitioner  bettcr  for  such  work.     Not  less  important 
is  it  that  he  should  bu  in  posseBsiou  of  a  kuowledge  of  thu  statutes  in  8o 
far  as  they  conceru  hiuiself  and  the  individnal  coiisidered  insaue.     There  isj 
8CJircely  a  medical  luau  vvho  ia  uot  called  upou  every  year  to  exauiine  au<lj 
certify  pergona  inaane  or  alleg«!  to  l>e  ho.     Perhapa  60,000  sueh  cflrtificateftj 
are  called  for  anuuftlly,  and  if  to  these  be  added  mental  reports  required 
in  civil  and  crimiual  ciises  the   total  will  not  fall  ahort  of  liOO.OOO.     Oa 
Hu   average  eaeh    medtiral   praclitiouer  Bigua  two  or   three  cei-tihcatoa  aj 
yeiir — some,  of  coiirae.  more ;  and,  ni(irei)ver,  there  is  a  large  proiiortiouj 
of  tho  medical  profcssion  who  have  entrU8t«d  to  them  the  čare  of  thej 
uncertitied  as  well  as  certified  iusane  of  every  class — private,  chancerj',] 
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curatory,  and  pauper — li\ing  in  famil}'  or  in  stinctioned  private  dwelUngs. 
I*roTided,  iu  tho  luatter  ot'  certitication,  the  luedical  man  doe3  his  jNirt — 
alvvajs  a  disintcrcsteil  one — iu  ali  good  falth,  and  with  reaaouable  čaru, 
no  acLiou  al  law  witli  the  least  pro^pect  of  succea^  wiU  l>e  a^^inat  him. 
The  exerci8e  of  reaaonable  čare  vn\\  be  fully  appreeiated  wheD  it  is  under- 
Btood  that  bhe  lunatic,  exoept  in  crimiaal  and  quasi-crimioal  ca&es,  and  in 
chanuen'  or  curatory  casea — and  tho8e  are  few,  perhaps  not  1  pcr  cent  of  ali 
luniu-'y — ia  neither  penK>nally  preseut  in  coiirt  nor  repreaented  by  an  agenl. 
ll  is  not  a  matt«r  of  Riiq)riae  that  among  tlie  LhouBands  certitied  everv  year 
there  are  oue  or  two  of  the  litigious  type  in  whose  power  it  is  to  put  utedicol 
men  u>  worry,  aunoyance,  and  espcnse  when  there  is  uo  possiblo  chonoe  of 
snoceBB.  Furlher,  it  ia  within  the  rigittd  of  every  lunatic,  recovered  or 
olhflnriae,  to  demand  from  the  uentral  limacy  autliority  L-opiee  of  the  docn- 
meots  upoa  u'hich  legal  deprivatioii  uf  ]il>erty  and  of  the  management  of 
atlUirK  foUowed.  lu  how  lar^e  a  measure  the  que8tLon  of  respoaaibility  iu 
criniiual  casi«,  of  te;(ULuientiiry  uapucity  iu  civil  caaos,  of  the  Uberty  of  the 
indindiial  in  relation  to  utheru  and  tu  his  propurty,  of  the  treatment  to  \te 
foUovred  and  in  what  pUco.  in  the  vnriotj  of  cascfl  submitted  to  hia  Judg- 
inent  and  couimitt«d  to  hiH  čare  uutwith  institutioua,  rent«  with  him,  iawell 
nnderstood,  and  need  not,  if  space  a11owe(i,  l>e  dilated  iipon.  No  teas  im- 
portaot  is  that  diitv,  6o1ely  his,  of  determining  whether  the  individual  bsB 
been  reslured  to  8auity,  and  thcreby  to  the  ri^hts  of  citizcuship. 

In  regard  to  the  legal  fortualitieu  uud  the  procedure  iucidental  to  hinacy, 
great  divenuty  of  practice  prevailn  in  Euglan(t,  Scotland.and  Ireland.  That 
beiug  so,  the  better  course  to  fQllow  will  be  to  point  out,  Jirst,  his  duties  in 
relatiou  to  the  certiticatiou  of  the  insane  of  ali  clisscs,  no  mattor  in  which 
Ci)unlry  reaidinjj; :  and,  »econd,  \m  duties  as  medical  attendaut  of  those  vrhu 
are  not  residing  lu  iuHtitutions.  Theae  are  the  Huuie  iu  tho  three  countriea. 
NVhcther  the  uature  of  the  čase  require8  one  or  two  certiHcates,  with  a  aet- 
tiog  out  of  the  foets,  oKserred  by  himself  and  communicated  by  othera,  or 

Ja#WB  on  the  face  of  them  siuiply  the  opiuion  or  condusion  arrived  at,  or 
sthing  in  the  nature  of  a  rejKKt  on  soul  and  coustdence  of  untuundneas 

'ist  mind  or  im'apacity  to  manage  one'«  afCiirs  without  presentation  of  the 
dala  wluch  lead  to  this  opiniou,  e<]ual  čare  should  be  obeerved  in  taking, 
and  recordiug  at  the  time  if  that  course  l>e  oilvisable,  depeudeut  upou  the 
kind  of  caae,  or  as  aoon  aa  j>uHaibIe  thereafter,  full  uutus  to  be  u»ed  in  the 
ooD9iructioD  of  the  certificate  or  report,  or  for  reference  aftervrards. 

When  a  medical  man  is  Tuque3ted  to  examine  a  stipposod  lunatic  by  a 

'  coiirt  of  justice,  by  a  luniicy  autliority,  by  relations,  by  a  parish  otticlal,  by 
the  police  or  puhlic  jirosecutor,  or  hy  a  solicitor  in  civil  or  criuiinal  vjuaea, 
bo  ahould  obeerve  the  h.iuik  niHthnltt.  Tact,  jiatience,  and  d^licate  handling 
■n  iiiioeflBary  to  get  at  the  mental  stata  of  some;  others  again,  in  fact  the 

igrail  m»jonty,  will  revcul  their  luuucy  without  much  waiting,  and  will  not 
cven  demand  to  know,  as  the  purunui;tc  in vanably  <loc8,  who  ia  his  ezaiuiner. 
Shonid  the  lunatic  requeat  U*  know  who  his  visitor  is,  esj>pcially  when 
reujuviil  to  an  uAyluni  is  cimteniplat4id,  there  sbould  t>e  no  hesitation  in 
mttsfying  hiuj.  The  objcoi  of  the  interview  with  the  pationt  umi  with 
tboM  oround  biui  is  to  liud  out  the-  existence  of  delusions,  huUucinations, 

ilUttsions,  RUicidal  or  hoiuicidal  tendencien,  and  other  evidtmces  of  the  tnsann 
stat«.  His  demmnour,  einression.  sjMiech,  uud  uonduct  dnring  tho  int«rview 
sliould  Ih!  oluerved,  as  well  as  the  temperature,  when  advisable;  the  pulBe, 
Ibe  State  of  tho  puptU,  tougue.  and  hands.  eepcciatly  for  treniora,  etc. 
The  physicAl  conditidU  should  also  l>c  asccrtuiuod.  He  niay  Ik:  iuduoed  to 
write,  or  a]lowed  if  he  auggeah)  it      Feeling  quJto    satisfied  as  to  tbe 
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propriety  of  cerlificution,  thero  al  oncc  arises  thc  ^uestiou  ol'  iIcatiDatioa.j 
ffi  it  to  1)B  hia  nwn  Iiume,  the  hume  of  auother — it  may  ha  a  Htrauger — j 
ot  the  institution  ?  The  latter  is  nDque8tioDiihIy  tho  right  and  Bafe! 
placc  Ibr  tlie  homicidal  and  refractory,  aud  for  the  suicidiil  except  in  the  I 
very  few  am^s  wherc  the  lueans  of  the  jmtient  or  rumily  adiuit  oC  adequate 
medical  Bupen-iaiou,  and  of  nurHiug  hy  duv  and  uighl.  No  patieute,  private 
or  pauper.  should  bo  sent  to  aii  jisyliim  \vho  tuin  Ur  e()ually,  if  not  better, 
carod  for  in  a  private  dweUiug  in  which  the  uiiuiinum  of  resiriction  is  placed  ^ 
upoD  hi»  lihorty.  Too  grcat  čare  canuot  be  bcstowed  upoD  the  tiUing-up  offl 
ihe  cerLificattts,  andbeforedoingso  themarginal  and  foot  notes shoiild  beread. 
Th«i  mere  fact  that  the  ctertificate  ha«  heen  carefullv  and  at:t:urat«ly  Iillud  np 
will  indicate  to  the  jndicial  authority.  who  seldom  or  never  sees  tho  patient. 
the  nccc8sity  to  grant  a  warrant  or  order  for  committal.  The  usual  certili- 
cate  requires  the  ctrtiher,  after  }iaving,  80t>arately  froui  auy  other  mcdicul 
man,  viHiti^il  the  itatieul,  to  nifkia.^/irst,  faut«  indicating  insanitj  observHd  by 
himself ;  and,  second,  facts  indicative  nf  in8aDity  cominun.icated  by  othei 
before  or  after  he  has  aeen  thc  patient.  It  ia  a  nafe  counu  ofteu  to  give  thej 
iptitgima  verha  of  the  lunatic,  aupplementing  them  by  8aying  whetlier  the/' 
amount  to  a  dclusinn.  hnlhicination,  or  ilhisinn.  It  ia  of  ini|)orttiuce  to 
deechbe  correctly  tlie  nauiu  and  desiguatiou  of  the  paticut,  aad  likevrise  the 
namce  and  deHignalioua  of  thust:  wT]o  volunteer  infunnation  regarding  the 
supposed  lunatic,  whether  relations  or  not.  h 

A  word  of  advice  and  eaii  tion  is  necessarv  in  regard  to  certificates  bearingH 
upon  te8tamentary  capacity  and  6anity.  A  lunatic  may  mako  a  valid  will ; 
but  unlesseiirtiEicatiou  of  testamenLary  capacity  has  beeu  got  at  the  tiiue  the 
will  orcndicil  was  aigned,  the  presuniplion  in  luw  ia  that  the  will  is  invalid. 
In  any  čase  wiUs  made  under  euch  circuinstauceB  are,  as  a  nde,  either  con- 
teeted  or  compromised.  The  examination  of  a  %vould-l>e  teetator  should  if 
posaible  l>e  coudiicted  alonc,  or,  if  that  bo  not  possible,  iu  thc  prescnce  of  a: 
disintereatod  i«irty.  Regard  should  be  hud  to  bi«  phyRiwiI  condition,  thf 
degreo  of  inemory  aud  jitdgnient  present.  tiis  convereatiou  in  regard  to  hisl 
own  aHairs,  to  his  family  and  relations,  to  tliings  in  which  he  is  8i)ecially^ 
iutereatcd,  os  well  ae  to  topics  of  general  iutercst,  Iu  aphasies/  heuiiplegic&. 
mild  cases  of  seuile  demeulia,  na  weU  aa  other  forma  uf  uiental  eufeeble-i 
inent,  in  which  there  are  grounda  for  bclieving  in  the  esistent-e  of  a  willin) 
or  disposing  mind,  it  is  not  only  advisaljle  to  do  what  has  been  alreadj 
suggosted,  but  to  tC8t  whether  the  docunient  is  his  ovra,  and  has  not  been' 
su^ested  by  othcii*.  and  t«  put  tho  uoutriiry  or  a  difiereiit  propoaition,  as 
weU  a«  Boniething  ipiite  unuaiial  in  n^ard  to  individuak  or  inKlitiitions 
or  scbemes  to  be  benefited  under  the  will.  ThecertiKcate  Bhould  be  ou  eoul 
and  ciouscieuce,  and  accurutc  us  to  tiiue,  name,  and  designatiou  of  testator. 
The  i^uesltonH  and  uns^vcra.  if  ad^isable,  eliould  be  noled  at  thu  tinie ;  and, 
if  a  Becond  vi«it  be  noe»Maury,  to  repeat.  tbese,  aa  \V(iU  as  any  others  whict;U 
in  the  interval  may  strike  tho  esamincr  m  esacntial.  T 

A  person  of  uieaus  nmy  be  unuble  to  uiake  a  just  \vill  if  bo  be  in  tli« 
false  belief  that  he  in  destitut«  or  ncarly  so,  or  that  biH  ntlativea  have, 
tiirned  againat  him.     Dehisions  do  not  Irtir  testamecitary  ca|wcity,  nnh 
they  have  aonie  direct  l)earing  on  the  property,  or  nn  the  relationa  of  th( 
testutor  to  relatives  and  friends,  and  are  of  courae  groundless.     \Vhal  thl 
Hurticient  mcntiil  capu:ity  uece3sary  to  make  a  valid  will  mav  be  can  nev* 
lie  defmiUily  eKpni^scrl,  but  if  a  witl  be  in  itaelf  fdirly  reaHouable,  or  uon^ 
iristent  with  expres8i*d  lutentiona  \vhile  pimaessed  nf  a  diR])ORing  uiind,  it  wi! 
be  diffioult  to  get  a  jury  to  npset  it. 

■  ApAtma,  Sir  P.  B«t«miiii  and  W.  Kldor. 
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A  certificate  of  saaity  to  removo  disabilities  uicurred  requires  the  Bame 
čare  and  ooptadenition  as  tliat  of  uisinitv-  U  lueans  fnr  the  in»ine.  ntber 
than  ooa|{enital  caaea,  a  aeLximi  ctuirter  or  libertv.  and  »11  that  thiit  impliee 
io  regard  to  himaelf,  his  familj.  his  affaus,  and  to  socictf . 

CKBTincATlos,  VisiTATios*.  CTC— lo  rcgiird  to  certification '  the  policj 
of  the  statutee  eeeiiis  to  l>e  llmt  the  certificat«  aocompanring  a  receptiou  ordar 
tha\\  uot  1«  idgne*!  liv  peraona,_AV5/,  int«rested  in  or  connect<.xl  with  the  ruj*- 
poeed  liumtic.  and.  sfr^trul,  iutereet^d  in  or  oonnected  with  the  institutiou  or 
privrtie  dwelling  io  uhieti  he  is  to  be  delained.  And  tbus  it  is  a  medical 
ceititicate  accoiupdayiug  uu  ur^ncy  urder  or  a  jtelitiou  fur  a  receptiou  onler 
mtut  be  aigned  by  a  medical  practitioner  other  than  Ihe  jietitinner  or  pereon 
fiifjning  an  nrgencv  order,  or  than  husbnnd  or  wife.  father  or  father-in-Uw, 
mother  or  motber-iu-law,  son  or  sou-Ln-law\  duughter  or  dau;^bler-in-taw. 
aistcr  or  aiater-iu-liiw.  jiartner  or  tissistant  of  siich  pftitioner  or  peraon. 

It  18  ab*tp  forbidden  that  either  of  the  persons  ait»uiug  the  niedir-al 
cale  in  mipport  of  a  petition  for  a  rereption  order  sball  istand  in 
in  Bpecitied  relacionshipe  to  the  siipposed  luuatic,  and  they  must  lie 
independent  anil  nnconnected  with  each  other.  and  w)th  the  persoii  taking 
charge  of  tlie  jmtietit, 

Ofaancorj  Loiiatics  in  Hngland. — In  rog&rd  to  oh&notry  pAtienu^  of  whoin  in 
IK99thereWfu«S80in  institution«  and  in  private  dwellings,  two  luedic&t  affidavibt 
linre  to  be  seot  tO  the  Lord  CluLDirellor  aJong  with  the  petition.  At  tbe  inciuiitt- 
tiuo,  bcfure  a  Ma<tter  in  Liina<.-y,  with  or  withoiit  a  jary  na  tbe  patient  decides, 
tlie  ment«]  comlitiun  is  fulty  inquired  iiito,  and  be  ap}>oiiiU  a  coniuuttee  of  tlie 
peraon  as  wftl  asu  coiiiuiittt.-e  uf  tliuestAto — V(.'ry  fn.xiut-ntty  uncL^fiuiuiltCK;  sorving 
rorbotb  purpose«;  and  ttie  coiiimitt«e  of  t)ie  iM.'r»oii  uinect«  tlie  guardinn,  wbooften 
JA  a  iiiediCAt  man,  te  receive  the  patient,  anrl  he  Uke  aiiy  other  guardiaii  reqaires 
witbin  one  cli>*r  day  from  Hav  of  the  patient^s  reoeption  to  intimat«  to  tbe  <.'om- 
tniaaioufini  in  Lunacy  thi>  ulniisfdon.  Advicv  and  medical  attentinn  nre  tu  tie 
pruvided  vbere  ihe  patieut'«  mean«  itermit ;  and  tb«;  coiuuiilte«  of  clie  pei^on  must 
aiake  an  accurate  report  every  hau-year  aloug  witb  the  medical  attendant  aa  to 
uhjrsicMl  and  iiiental  condttion ;  and  over  the  committee  the  (.'hancery  Visitora 
(lave  cuutruL 

The  patient  mav  ))e  ))rc«ienl  »t  Ihe  inuuiry.    When  Oic  Cuuuuif»ioners  in  Lunacpr 

report  to  the  IjorHTCham^llor  tbat  neitner  tbe  property  nor  inoome  of  a  patient  is 

duly  protectetl  (ii-  pr<ipfrly  applied,  such  report  is  tantamount  to  an  applieatton 

for  an  inoui^iition,  whirh  in  fvery  cane  is  made  U*  the  Jtidge  in   Lunacy,  and  he 

idM^idi-^  iiflit-tlKT  the  eaiauunation  »hali  tako  plače  in  open  court  or  in  private. 

I       Private  Patients  ia  England.— In  regard  to  »ucb  the  petition  i&  cousidered  in 

iH-i^at«,  and  the  two  in«Ucnl  certilien>  are  entitletl  to  be  preseot^  bat  they  are 

bonmi  to  Icrep  necret  »U  niatters  imd  dix:unient«.  excepl  when  rvquin"d  to  divut^ 

Ithe  aanie  by  lau  ful  authority.     Th«)  urder  fur  tlie  rcceptiun  of  )invnte  patients  u 

flnitde  by  a  .lustlce  appointeri  utider  the  Lmiacy  Aet  of  1890,  a  Judge  of  County 

lijourt)  or  a  Sti|jendiary   >b«gihtnite.     For  a  Hei-eptiori  Ordt-r  t  wo  medical  (.t-rtib- 

icate* — one,  if  ijosnihle,  fieing  tbat  of  the  usual  me«licjtl  attendant— are  requireil  on 

Miparat«  shivtM,  wh(^ther  tiie  patie-nt  be  aent  to  an  institution  or  tu  singl«  nare. 

Shcrald  neither  ceKiticat«  be  signed  by  the  usual  medical  attendant  the  reasoti 

nitut  be  giren.     Kach  certifier  must  bave  eranitn^l  the  patient  seven  clear  dajii 

liefbre  prMentation  of  petition.     For  an  UrKenry  C>r<ler,  whirh  i«  extm-judit*ial, 

nnly  one  medica!  certlticato  is  n?quired.  no  mutler  whethcr  »ent  tu  an  acytum  or 

to  »tngle  čare,  and  the  oxauiination  must  bv  made  not  more  than  twu  dny!(  bcfure 

reoeption.     In  tbe  certificate  the  facts  are  »et  forth.  and  in  iho  tttateuient  accom- 

'|kaoyuig  Vrgency  Order  which  ispart  of  tlie  oertiticat«',  it  lauat  be  certitivd  that 

>Kli0  reiuova)  vaA  necessar^  in  the  interni«  of  the  patient  and  of  tbe  puhlic,  and 

kat  tbe  atate  of  bodUy  noalth  adniitted  of  removal  u-itbout  risk.    An  1'rgenc^ 

>rder  remaina  in  fnroe  for  ge\-en  dayx,  but  if  a  petition  for  a  Kecrption  Oraer  m 

fionding  then  until  it  in  disiKMed  of.    A  medical  man,  lik«  any  otlier  guardian. 

blfcriving  a  patiunt  undrr  ritner  order  muat  intiinat«  witliin  uue  clrur  day  frum  Ibe 


'  Vbnu  art  to  tw<  liit<l  int  Bngtaail  aod  WalM  tnm  Mcacn.  8baw  and  Soaa,  P«lt«r  Lutr. 
sDdoB,  R.C. ;  far  ScotUiui  riom  Meami.  T.  anft  A.  CoDitable,  Edinburgh  :  for  InUnd  trota 
i  H. M.  At«tlODrry  Ottbr.  Dubliii  (Dept.  ftrrma).  aiiil  tli«C1erkii  to  Atvlunidnuitiiltm-H  furutbrr^. 
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patienla  receptioa,  lind  tranamit  to  the  Commissioners  a  copy  o£  tlie  ord^i*  lutd 
in(Klii-'aI  ct-rtihcate  ov  cert-ificates. 

KItuuld  tlie  iiiMicalattenrlantof  nsinj^le  patieiltconftidflr  thepersonal  intervtew 
hy  a  iurlioial  Autliority  to  whic!]  ho  is  flntitl*>d  to  lx!  prejudicial,  iie  mthin  twBnty- 
four  nours  nitor  reception  cprtifip«ftt;oordirigly,  but  tiie  patient  mustreceive  notiL'« 
of  his  right  within  twenty-foDr  houra  of  receptjon.  The  pxercisoo{  tha  right  must 
be  made  within  seven  days. 

In  r«Kanl  to  a  imrsun  "  not  a  puu)>er  watidering  at  laritv  and  uot  under  proi)er 
čare  aiul  vonlrul.  on  tho  information  of  a  con»ilabIe,  a  Justice  of  the  Pnaue 
apL'cially  »upointud  under  tlie  Luiiacy  Act  of  181K)  directa  and  orders  two  medical 
men  to  ex»iiime  liiin  ceparatelv. 

Single  i^mtients  rntist  Iie  viKil<>d  by  the  rnedical  attandaiit  at  \e&si  once  in  every 
two  weekH,  unl<>fis  fewftr  vimiIm  aro  p*nuittf»<l  by  the  COTnmi&sioners.  In  the  house 
vritli  a  singlfi  ^nktient  a  register  of  inechaiuca]  :-ftsimint  and  a  medical  joumal 
inust  be  kept,  in  the  latter  of  whitli  eutries  have  to  be  niade  as  to  niental  and 

fihy8ical  condition,  diet,  beddin^,  vniploynifnt,  eserdse,  aniuseniPutM,  visits  of 
riends,  and  aeclusuin.  Thtjse  eutries  niust  also  \ye  niad«  wlien  tlii;  uiedit-ftl  man 
ts  the  ^uardian.  The  viaitatLOn  of  thu  i)atiuiil  at  intcrvals  (8  iiiade  by  a  medicat 
attendant  wlio  has  not  signud  either  of  the  certificates,  and  who  deriveut  no  pr<»tit 
froni  tlie  cliarge  of  i>atient  dii-ectly  or  indii-ectly  tlirougti  his  partner  or  »far 
relatives  (father.  sou,  or  brotlier). 

VVhon  Jeave  of  aljeence  from  tbe  liotise  in  which  he  resides  is  reque6ted,  eithur  for 
Uie  bunctit  of  mtionfjj  licalth  or  on  trial,  the  iv^uest  wiit  to  tho  CoinmiR«ioners 
or  Visitorstihall  tte  auconijuitiiod  by  the  rcuoiiiniendatinri  uf  tlie  medipal  attendant. 

The  medical  attendant  of  single  privalc  patient-s  inust  subniit  a  Rta.temf nt  tu 
be  transmittefl  t*«  the  t.'f>nimiKsioners  in  Luna<'y  as  to  mental  and  phy«iral  Jitau* 
aftflr  two  r;Ieai'  day.i,  and  Wfnre  the  «xpiratinn  nf  sfiven  frtim  tho  day  of  reoeption, 
and  olsd  a  rtif>ort  At  the  end  of  a  calendar  nionth  tm  to  iiicntJiI  and  bodiljr  condi- 
tion, and  (in  terms  of  Act  1890.  soc.  38,  and  Act  of  1891,  aec.  7)  a  spocial  reiiort, 
likewi.4e,  before  the  expiry  of  the  reception  order  at  the  end  of  uiie  ye«r,  in  ivgard 
to  bodilv  and  niunta]  condition,  nnd  a  certilicHt*"  to  the  ellK-t  that  iio  is  slilI  of 
unsouml  inlnd,  anfl  a  propiir  i»oi-son  t«  bi*  detaint-d  under  t-aiv  and  treatment. 
Tlic  guardian  of  a  private  paticnt  must  »end  nutico  of  deatlj,  discharge,  applica- 
tioo  for  tran.sfer— the  transfer  to  be  acconiimniefl  by  a  «)py  of  reception  order 
and  the  two  medical  certiHcatejj,  and  likewijie  witliin  twn  clear  dayK'  notic«  of 
removal,  escan«  and  recaptnre,  tir  transfer  from  the  privat-e  tu  the  (miiiKT  da«. 

KvQry  meaicul  man  who  takex  the  cnre  of  a  peraon  of  unKound  nnnd  must  apply 
to  the  Lunacy  Conimisaioneni  for  a  capy  of  thoir  Rules  in  order  that  he  inay  know 
their  requifeinenU. 

Pauper  Ltmatics,  etc,  in  England^-Lunatics  wbo  do  eome  within  the  c>ategory 
of  tliose  di--sciibo*i  mi-  ilcsitinati^il  itnd  drnlt  with  nn  foHown— ,flV«f,  lunalies  not 
under  projier  earo  niiH  contiol  nr  cruollv  tiT'At<Ml  nr*  neglecte«]  are  U>  Ije  exainined 
separatelv  by  two  mefliral  men,  anH  Ihe  order  for  reception  nmde  by  a  Justice 
appointed  under  the  I.unacy  Act  nf  IHftO ;  and  neconrl,  p.iu[>er  lunatici*  or  lunatics 
wandttring  at  largp,  \\\v  reception  nrder  is  mafie  by  a  Justice  of  tho  Peace,  wIki 
ca]lK  to  hi«  asifistanoi  one  medical  man.  I*aui»er  hinaticM  inay  l>o  detained  in  a 
workhoU8e  on  the  eevtilicnte  uf  ttie  niodioal  oliicer  if  patieuts  are  suitable  and  the 
acconimodation  adequate  ;  and  for  similar  reasons  patient-s  discharged  unrecovered 
from  institulions  may  1*  rect-ived  and  detained  on  the  certiticate  of  the  ine<iical 
oliicer.  When  a  rulieving  olliccr  applies  to  a  Ju.Htice  of  Peace  for  an  onler  for  the 
dottiutiou  of  a  lunatic  In  a  workhouse  two  medical  certificates  nre  reouii-ed  -on« 
by  the  me<iic«l  odicer  of  »orkliouhe.  the  other  bv  a  medical  practitiouer.  A 
district  medical  nlHcer  ttr  medinil  nffii.-er  to  a  vorkhouse  umy  intioiate  to  a  ro- 
lieving  offi(»r  his  knowU'dge  that  a  |»:'rson  residing  in  ihe  di.strict  is  a  hiuntic,and 
a  proper  per^on  to  be  nent  to  an  institution.  In  such  a  eA«e  the  Jithtit*  of  tlio 
Peace  directR  a  medical  practitioner  to  examine.  It  is  requirtwl  also  that  medical 
oflBcers  of  every  workliou.se  aml  of  every  di.strict  of  a  union  send  to  the  elerb  of 
the  union,  t|uart<!rly,  a  list  of  lunatic  {uiupers  within  tlie  dintrict  of  the  union  not 
in  instilulions,  but  residing  in  workliousea  and  in  private  dvelHngis  'f  mental  and 
bodily  conditions,  th«  accommixh\tion  providud,  the  čare,  and  if  niechanical 
reatraint  ti«A  Iieen  res^orted  to  and  by  wluit  nu-uns. 

Private  and  Pauper  Patients  in  Scotland.— For  the  aiimission  of  private  or 
pau}>Gr  imtii?nt«  into  an  asylnrn  tvro  nimiical  certificates  are  requireo,  and  t-hc 
warrant  of  coramittal  is  oiily  granterl  by  the  SlieriH'  WhHn  it  is  (»mposerl  to  send 
a  pauper  patient  to  the  lunatic  vards  of  a  pt^orhiiHSH,  if  llie  patient  lias  already 
bmn  du)y  certifie<]  by  two  medica!  man,  one  mcflical  certi6cate — not  hy  medical 
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officer  of  poorhouse — is  required,  and  the  sanction  of  the  Opnernl  Board,  In  caaaB 
where  a  seoond  certificato  is  necessnry,  it  nia.v  he  sigiied  by  the  medical  otiic-er  of 
tJte  poorlHHjse.  A  ceKitioutc  uf  L-uierKcttcvffratitfHl  by  a  iii(><lica.l  lorin  to  enable  an 
HpplioAnt  to  plaoe  a  patieut  iu  ua  a)iyiuiu  tu  vulid  only  fi»r  tltreu  dAyH,  in  the  lunatic 
w«niK  of  a  poorhouse  for  seven  day8. 

Wtien  it  is  proi>osei)  U>  tran^fer  a  pri  vate  or  pauper  patient  from  one  osjlum  to 
anothor  the  saiurtion  of  the  (.Jeneral  notinl  of  Tjuiiacy  is  neceGsary,  and  one  medical 
oertiticata  is  r^iuir«!  Ut  thn  i>lfei't  that  th(>  ti-ansf<T  may  be  saf(!ly  eirected.  The 
(renera.!  Board  of  Liinacy  sanctions  the  receptioii  of  a  mivate  or  pauper  patient 
itito  a  private  dvelting  i^pecialty  Hcensed  or  othernise.  The  apptication  in  tne  casc 
tif  a  pnvate  jiaticnt  ia  accoiapanied  by  one  malical  certiHcate  :  in  the  ca»e  of  the 
irnuper,  by  twu  ;  and  in  botb  catfeai  it  is  further  cerLili«rd  that  tlio  circuinstancea  are 
suitahlo  aud  »uflicieut  for  propcr  careaiid  troutuifut.  Thet^V-neral  Board  ltkewiite 
fianntJonfi  the  reception  of  a  ptiuper  ehild  into  au  institutioii  for  the  traiiiiug  of 
imbecite  chihlivn,  two  luedical  certificate-s  being  necessary.  l'rivato  and  paupor 
patient«  on  protmtion  from  an  asylunt  for  auy  peritMJ  up  to  twelve  months  n)ay  at 
aoy  time,  on  sutlicient  raiiM«  ttein^  »;hnwn,  be  rephioeil  in  an  afiyluni.  Hut  on  the 
expiry  oi  probation  a  niodical  certiticate  is  call<*d  for,  to  the  enect  either  (1)  that 
thn  patient  is  reoovered,  or  (2)  tliat  he  is  stili  of  imsound  mind.  In  the  latter  čase 
the  certiBcato  must  further  strtte  that  a.\vbini  treatnient  is  no  lunger  necesAary. 
If  an  unrectivcrod  privat«)  {latient  is  to  bc  kt.>pt  for  proBt  in  a  pri%'Hte  dvelting 
ihe  ganction  of  tiie  Boant  inust  l>e  ohtaincd,  and  he  must  be  visited  Uy  a  medical 
luaa  four  tiraes  a  year.  or  oftcncr  if  sicknetui  or  accidciit  renuiro  it,  vho  will  make 
an  eatrj  of  cach  ^'isit  In  tlie  manner  specified  in  tlie  medical  attendant'8  visitation 
book.  Ali  pauper  patient«  in  privale  dttelUngN  speciaUy  licensed  or  otherwise  are 
visitod  four  linifs  a  yL'ar  by  tho  purish  medical  otiiccr,  or  olher  medical  man 
appointed  hy  the  Parittli  Council,  and  tn  the  ^-Isitiition  iiook  kont  in  the  liouso 
entrics  require  to  be  niade  as  to  care,  conduct,  bodily  and  mcntal  liealtli,  boddiug, 
clothinK.  cleanliness,  etc 

An  unrocovpred  pauper  Innatic  dincharged  from  an  aflylum  may  be  placed  in 
A  privaie  dwi>llin>;  ))rovide<l  a  statement  )>e  given  by  the  principal  medical  olticer 
of  the  asyluin  as  to  Htne«s. 

It  shoutd  be  stated  that  punishnient  of  any  kind,  or  nechanical  reatralnt  in 
nny  form,  is  Blwolutely  forbidden  in  private  dwe1ling5,  either  for  private  or  pauper 
)uitivntf>.  and  tbi;*  is  (•xprt:ssly  Uid  uown  in  Uie  print«d  iliitctions  uf  the  Board  to 
guariliniis. 

Beforo  a  licenco  for  a  privat«  dwellin£  lo  hold  from  two  to  four  private  or 
paiip«<r  patient~<i  is  granted,  a  oertiticate  by  a  medioil  man  is  required  as  to  the 
&uitahihty  of  the  hniiKie  and  of  ^arrlian. 

A  person  KuHuring  fn>m  a  mentat  malady  which  is  unconfirtned  n)ay  be  placed 
in  a  pri%'ate  dw<'IlinK  for  a  period  not  <'xt'e<Hliiift  iiix  moiiths  on  one  medical  man'8 
oertiticate  Whatever  U-netits  may  be  claimeil  fur  theearly  trcatment  of  uisanity, 
cerliticatiuu  aud  aH  that  it  implies,  »ocially  and  Other«-L»e.  Htiould  not  be  re«orteo 
to  excopt  U|>im  Ihe  clearnst  evidence  that  hucIi  a  step  is  ini|>erativo, 

Ourator7  Pationts  in  Scotland.  -For  the  appointment  of  >i  fvnitor  boni*  two 
medical  ceMiiJiAt«-^  lin^  ti<-<vlcd.  Curatory  patient«  not  kept  for  proti  t,  and  not 
regiitered  a.s  lunatic«,  do  not  require  to  l>e  visited  by  a  medical  man,  bnt  if  thej  are 
registored  hmaticK,  ;dl  the  regulations  applicable  (41  registered  private  lunatics 
apnly  to  ihein.  Thit  mealical  attundaiit  vitdtH  four  timeg  a  yearand  makcsentriu.' 
Alf  furatory  pationtA — a  list  of  whom  is  fumishe«!  to  the  ()eneral  Board  hy  the 
Aoeoantant  nf  the  <  'ourt  of  SeAsion—  whetber  sanctioned  or  not,  are  \*ijiited  onoo  a 
Toar  by  a  Visittng  Commissioner. 

U  n  medical  man  certitie.s  a  priviite  pjitient,  be  cannot  keep  him  for  profit. 

HelativeH  dtN-lining  to  take  steps  to  get  a  cunitor  f»jni$  appointed  when  it  is 
doar  that  coursi-  ih  uec*-Wiary,  iho  Bcjarti  is  empowercd  by  «tatut«  to  intervene  iti 
tbe  inleretttM  of  the  individuul  and  bls  pi-opfrty.  In  the  čase  of  private  as  wetl 
uscuratory  patient^,  the  decMnatureon  the  jiart  of  relative«  to  a«t  is  due  to  a 
h<aiUiniY>  wlilch  is  i[it4>Migibto  to  do  anything  to  injure  tlieir  prosfiects  aa  b«n»- 
ticiariea  m  thi*  cvent  of  n'Covery. 

Pfttlinta  in  Ireljud.—  Itefore  a  patient  can  be  sent  to  a  private  liceniied  aalyuro 
two  saparat«  medical  certiticntes  in  general  ternis  aro  neoeHBarv.     When  ti  ia  pro- 

fioaed  to  aand  a  payiDg  patient  to  a  <H9trict  asylum  two  medical  cortiticatea  Htting 
•■rth  the  facta  are  required.  In  Iruland,  Chancor>'  pnutice  is  niuch  tliu  same  u  in 
Hngland  so  far  a«  th>^  medical  alfidavitaare  cunremed. 

In  conuection  wiUi  Uie  adraiiaion  of  the  in&ane  and  destitute  a  certiticate  frum 
'  Viuting  Book  U  Bnpplisd  by  tho  llii«H  fr«*  af  eliargt. 
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a  r^stered  medical  practitioner  sflttin^  fortli  tlte  facts  is  ne«^ed.  This  slmuld  Ite 
the  onlinarv  irethud  of  admi&sion  to  Insh  asjIuniB  :  but  it  Js  not  mnde  uae  of  Ut 
anytiiinK  lifee  tlie  extent  it  »hould  be,  partly  on  accoiint  of  tlie  overcrowcling  of 
[risli  a!iyluin!i,  anil  (n>m  t)ie  fact  timt  no  publtc  otticial  is  liekl  re&ponsible  for  the 
corrcct  filUng  up  of  the  forum  iTquiretl  by  thiii  inuile  of  procL-duru.  And  thutt  it 
iB  lb»t  ttie  putient8  are  utudc  quusi-criniiuals.  In  sucb  cascii  the  uittUcal  otlicer  uf 
the  dispensar^  district  certiEies  iii  eeuertil  terius,  and  failing  hini,  the  medipal 
ofticer  of  tlie  nearest  dispensary  distnct. 

LuNAcy  Administhation. — In  Kngland  and  Scotland  the  powcra  aud 
duties  of  ihe  Central  (the  I.unacy  CnmiiiissionR)  and  T^ocal  AuthoritieH 
(Diatrict  L«nacy  Boards.  etc.,  Boards  of  Guardians  and  Pftrish  CounciU) 
are  admirubly  sot  fortb  in  two  memoraudn,  furnished  iu  1899  to  the  Royal 
Comniis&ion  on  Loctil  Tasatiou  lpy  the  re8{>M.'tivc!  Becretarieo  of  the  Eugllsb 
and  .Scoltish  Tjnuicv  ConiiiiiRRinns,  Mr.  H.  K.  Oiftard  and  Mr.  T.  W.  L 
Spenc«  (MimUes  of  Eridtnce,  toI.  iv.,  apps.  siii.  and  xiv.),  An  instnietive 
memorandum,  te.  lunucy  aduiiuistration  in  Irciand,  is  eupplied  to  the  same 
Commiasiou  by  Mr.  Smith  of  the  oflice  of  Lunatic  ABylum8,  Irelund.  The 
Iriah  HjBteni  dilfers  greatly  froui  the  £ugU»h  aud  Scottish,  and  IJttle  or 
nothiiig  hos  beeu  elVeeted  ou  the  legislative  Uuea  recanimended  by  the  Koyal 
l^orainiHsion  of  1890-91  to  bring  Ircland  int-o  limMvith  thi;  othijr  twu  sections 
of  llie  kingdom,  except  exten8ive  changea  for  tlie  belter  ellected  nnder  the 
\jxaX  Governnient  (Ireland)  Act,  1898,  in  the  administration  of  district 
a8ylum9,  pro\isiou  for  the  uccomiuodatiou  of  chrouic  and  harmless  lunatics  ia 
dienBOil  workl)0UHea ;  and  an  additionaJ  capitatiun  grant  uf  28.  per  we<ik  whic)t 
ia  ^iven  in  aid  of  the  maintenance  of  chronic  and  harmless  InnaticH  to  be 
aoeommodated  in  the  auxitiary  asylum8  to  he  set  up.  ( 'ounty  Councils  now 
manage  the  dietrict  neylumB;  the  Central  lioardof  Control  and  Corres^iond- 
euce  aud  the  AHylum  Boards  of  (Jovemors  Imve  been  almUslied.  Tht-  dutiea 
of  the  Inspet-tor«  of  Liinatiiis  in  Ireland  are  much  the  aame  as  the  Com- 
luissiouers  iu  Knghind  and  Scotland,  but  it  ia  doubtful  if  they  posBeas  the 

e  enibrcing  power8.  Sir  Georgo  Fluukctt  GTarrell,  one  of  the  Inspectore 
of  Liinacy  for  Ireland,  inforuis  the  writer  t.!iut  the  eatablishmeut  of  "  auxil- 
iary  "  asyluuiB  for  lunatiuB  at  prescnt  in  wark]iousea  is  the  nnly  re<:Qmmenda- 
tion  of  the  Royal  (.'ommission  of  1H91  given  eflect  to  by  legisliition.  Much 
remains  to  be  done  in  Ireland,  not  leost  &ome  alteration  of  the  uiandatory 
reception  order,  by  which  70  per  cent  of  the  total  admissiona  enter  asylums 
as  "  daugeroua  "  and  tiuaai-criminal  lunatica,  whpn  in  no  »cnao  dm?«  such  a 
term  apply. 

The  Insank  in  Pkivate  I-)WEi.MSc:fl.— In  England  441  private  single 
patieote  were  pro^ided  for  in  this  way^ — as  a  rulc,  one  such  patienL  being  in 
reaideuce ;  hut  the  CmumiHaiunerB  uiay  |ienint  a  jMirpnn  detainiug  a  »ingle 
])atient  to  detain  another,  or  Tnore  than  one,  and  in  Buch  caae  each  of  the 
patients  will  bo  con&idered  as  a  "  single  patieut"  Tbeeo  are  vimted  once 
every  yejir  by  a  Commissiouer  or  a  uiedical  subslitutc,  who  is  a  modical 
viaitor  for  the  county  or  burgh  jn  \vhich  a  single  patient  reaides,  and  he  i« 
armed  with  full  povrers. 

In  Kngland.  m  1899,  49S9  or  53  per  cent  of  the  insane  chargeable  to 
Unions  were  in  residence  in  private  dveliinga;  but  there  is  no  central 
supervision  or  control  over  them,  aud  no  imperial  grant  )>er  bead,  aa  iu 
Scotland,  is  given.  Thev  are  visited  quarterly  hy  t!i«  medical  officer  of  tlie 
union,  \vho  reporta  the  resulfc  of  his  visit«  to  the  Board  of  Guardians.  The 
nnmbers  of  suoh  appear  in  the  anuual  reports  of  tlie  Commissioners  in  Lunacj. 

Scattered  throughout  AViUea  are  to  1«  found  noleasthan  878  lunutic  poor, 
or  18  per  cent  of  it«t  chargeable  inaaue — Cardigan,  CaerniarLheu.and  Cnernar- 
von  averaging  :^2  per  cent.     Males  were  to  feinales  in  the  ratio  of  100  to  158. 
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1  as  to  supen-unou  and 
counties.  It  Ir  difticnlt  tn  underetand  whT  18  per  rent  shonld 
in  Wiiles  I«?  pro\ided  for  in  ihis  way,  and  ou\y  o3  per  cent  in  Engldnd. 
except  on  the  ground  not  only  of  the  greater  capacit}'  and  niUinguees  of 
the  latter  to  pay  the  greaily  increaaed  coet  of  maintenHnce  in  asvhinis  and 
of  «xken8icm  of  asrlumB,  but  alao  of  an  alkged  greater  ditticultj  in  tinding 
Kiiitable  guardiAnu  and  Inc.alities. 

In  Scotland,  iu  privuic  dvrellinga  sanctioned  bj  the  General  Boord  of 
Lutiaoj  to  reccive  one,  and  iu  houses  licensed  to  receive  private  or  pauper 
patients  up  to  fuiir,  in  1809  there  were  125  private  patients  and  2703  or 
21  per  cent  of  aH  pau]tcr  patients.  Malce  were  to  ftanate«  in  the  paupvr  elaas 
in  the  ralio  of  100  to  150  ;  in  the  private,  100  to  166.  Fony-five  of  the 
privat«  patient«  weiv  iu  Ucensed  housoH,  and  SO  were  pIaoe<i  singlv.  In 
iidditiitii  Ut  ibeee  Ihen)  were  %'iBited  bv  the  Deputy  C-ommisaioners  192 
tiifutoi^'  patientR  reaiding  in  familv,  but  not  on  the  lunacj  r^alAr  of 
prirale  patients.  The  total  nnmber  oflictallj  riaited  during  the  year 
Wtta  li020.  Of  the  insaue  ohaigeable  to  pariahes.  1020  were  reaiding 
mih  relatrves  and  1683  with  aelected  strangen.  The  veekl^  cost  of  thoae 
li^ing  wiih  Btrangers  mar  be  atated  at  7a..  esciusive  of  c-lothing  and  medical 
(itlend.iuce  in  aicknem — the  annual  coat  Iteiu;.;  litile  mori.>  than  ouc-half  the 
«»yliiiii  (-(iHi,  w}irn,  in  addition  to  maintennuce,  inteivst  upon  huiUlingti  in 
taken  iuto  noi^ntmt. 

Of  speciallv  licensed  houaes  fur  two,  there  vere  352,  in  which  653 
pfttienta  were  placed ;  {(« three,  there  werc  86,  in  which  246  reeided :  and  for 
four.  42,  in  which  159  renided.  Licenses  for  three  and  four  are,  for  obvioua 
reasonB.  iquringly  granted.  In  such  hooses  malee  vere  to  feiuales  in  tba 
ratio  of  lOti  to  189,  a  timirt^  which,  along  with  the  otfaer  referred  to.  KhowB 
that  np  till  now  it  bas  been  an  ea.'^ier  matter  for  the  pansh  authoritii»»  to 
obtain  huiuiifs  for  women  thau  for  men.  And  thcro  is  a  feeliog  abroad  that 
on  the  whoIe  women  are  better  adapted  for  this  metbod  of  treatuient  than 
men.  The  nrriter  does  not  share  this  \-iew  to  any  great  extent,  but  thinka 
the  ditfcrence  depend«  ver}'  mtich  on  tite  iUfiiuultj  of  getting  (mitalde 
giiiirdiiiiis  and  suitiibk-  (.■luplovineni:  for  innles.  As  a  reating-place  for  the 
4'hniut( .  harmleaB,  umi  iiu-urable  iusuui;,  uiid  thoee  wbo  no  loueer  ivquire  in- 
(•tituUoniil  treatment,the  pri\^tedwRlling,  w)ii(:h  embrnce««  the  licenHed  hnim, 
ia  ao  utiliaetl  hj  pari^  authorities  in  ditferent  areaa  of  the  country  aa  to  give 
percentagt«  of  the  total  pauper  insane  so  dealt  with  var)-ing  froni  47  to  6 
per  Lfnt.  It  is  freely  umliI  iu  the  uorthcru  counties  of  Hoati.  Invernen, 
Shi'lliind.SuthrrUnd,  and  (.'aithncae,  whiL-li  ilispo:«;  of  Ihoir  Lutal  inaune  in  ihia 
w«y  f »  ihc  estout  of  45  per  cent.  The  coanty  of  Edinburgh  occupies  a 
gfiod  pt^tioii  wiih  29  {ler  eent.  Lanark  is  creditcd  vvith  166  per  oeuL 
Kinot4>en  couutit'8  fall  beiow  ihe  niean  of  21  })er  cent.  There  ia  no  reuaou 
ihe  uiean  uhould  not  reach  a  figure  as  high  as  33  per  cent.  F«* 
jeant  the  urban  pariflh  of  Edinburgh  exceeded  this  figure.^  'Whilo  the 
peroentages  are  atttiined  by  the  in8trumentality  of  inspectors  of  poor 
a&xi(nis  and  eager  to  do  what  is  bcst  for  the  inaane  themselves  and  for 
th«  Uucpayen,  regardleiM  of  the  Iroublt:  iuvolved,  the  suialler  percentjiinui 
niay  be  aet  down  uia)nly  to  a  atrtking  lauk  of  intorest  ou  ihe  part  of  pansli 
tticiala.  And  it  ia  exc«<>dingly  doubtful  if  the  numbera  provided  for  in  this 
umple,  aafe,  and  oconomic  way  will  iucreaao  much  unUl  an  offioial  BpectaUy 


*  CUrk    B')!  Iti   \''W  Y(irk    ■i*lnl.  «t    «   (ItM-UMiun   iu   Ui«'    pH^rliiatrie   Scctiua   of  ths 
^TIiirtMOlh  Intorn«tii>D«l  M<'<lio»ICVingTv«*,  Pano,  in  Anifa^t  ir'0<>.  that  lie  h«d  iMm«)  nrom  Hm 
■iiokl  mii^rinlciiilfiitn  of  Urjfi*  &«vIuiiih  in  ttir  Uuitnl  Sui4»<  tlial  00  par  Mnt  nf  thr  f«ti*nU 
"  Im  j<ropwIy  i»rpvi<irx|  for  in  ifiit  w*y. 
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9et  apart  for  Urge  areae  of  tlie  counl3y  ie  appointed,  und  until  lliere  is  more 
co-ojieration  l)etween  tho  Jisy]um  and  pariah  aiithorities. 

It  is  believed  by  aome  tluit  this  could  be  attained  iu  one  way  by  better  in- 
duoemeuts  to  guardčatis  iu  tlie  way  of  alimeot,  the  uiaximu[u  at  preaenc 
being  78-  p^r  wetik.  Tliere  uiiii  Ih;  no  doulil,  for  tlit;  iioii-producLive  patleuts,  a 
weekly  aum  of  8a  ar  8s.  6d.  f'ir  aliment  would  inc.n*.aKe  IIih  number  of  thoee 
desirous  of  being  guardiaus.  and  induce  a  class  of  guai'dian  with  b«tter 
accoDimodution  to  apply.  This  wa8  the  ca.se  in  the  cxponence  of  the  States 
of  New  York  aud  Ma<«tu;hufltiUs,  althuiigh  the  espcriiuent  did  not  succoed 
for  reaaous  \vhich  dn  not  oxtst  in  Sc^ntliind.  A  slij^ht  mcreaae  of  the 
aliment,  whii;h  i»  hxed  by  the  Tarish  Couucils.  woald  be  jiistitiRil.  if  for  no 
other  re;i8<ju  thaii  that  the  coat  of  Uviug,  fuel,  aud  taxiiti«  m  haa  risen  m  recent 
yeara.  Sir  Arthtir  MitiOiell,  wriliuj^  from  a  ui]ique  exi»criencc  of  the  iusane, 
Kays  that  "  if  ha|ii)ineas  with  Hnjoyinenl  tian  lie  inc.reaMw.i  in  the  privale 
dwelling.  tho  State  hos  no  ri^ht  to  deprive  him  of  tbiit  hlesRiog,  even  if  it 
co«t8  a  Tittle  more  inatead  of  a  little  less."  There  is  much  to  be  »aid  for 
this  view.  The  tre-at-ineut  aii(t  coiiBideratinti  8hown  the  insane  in  fuuiily  is 
regiilated  <[uite  ae  much  by  kindly  and  humane  feelings  as  by  a  sense  of 
dutv  in  return  for  a  piiyjueul.  wliich  at  tlie  highest  rate  of  t>oard  offered  con 
onIy  leave  a  uarrow  margin  oC  ])rofit.  To  conelude  that  the  atlitude  of  tbe 
guai-diaii  towardH  the  patient  is  in  the  uuiin  a  selfish  one  would  be  as  luiR- 
takeri  in  view  of  the  relitirc  jHjftitioae  on  the  one  hand.  as  on  the  other  to 
aceept  that  a  s|)irit  of  ultrtiism  salely  auiiiiated  the  guardiau.  The  annunl 
sa\i.ng  to  the  rate]«Lyer9  on  the  2700  insaue  ia  uot  lesa  thau  £40,000,  vvheii 
compared  WLth  tiRyhMo  cn»t,  and  to  bniiw  theni  ali  in  ini{titutLon»,  if  that 
becaine  ol)li«fttory,  would  coat  nearly  a  uiilHon  sterling,  the  interest  on 
oapitjil,  jC:i5,000,  being  consJderably  moro  thau  half  the  present  totalcoetof 
mainteuance  iu  private  dwelliDg&  There  is  a  auapiclou  that  so  long  as  llie 
respon8ibility  for  the  in»ane  continueH  dividcd,  in  »o  far  as  the  DiHtriut 
Lunj«y  lioards  pmvide  the  accominodatiou.  and  Parisli  Councils  find  the 
patients  and  pay  for  their  niaiuteuaiicc  in  a8yhiin8,  the  utili*ition  of  che 
private  dvvoUiiig  so  spariugly  uiade  by  importaut  eouuties,  as  revealed  by 
anomatiea  espresaed  by  p^rcentages  a«  diver^ent  as  47  and  6,  will  not  bia 
takenadvaata^'eof  toanythini;likeitsrealcai^»acity.  A  critic  in  the  Journal 
of  Mfntnl  Scifnce  for  1901  wjth  .some  justilication  Bay8  :  "  It  is  hut  little  use 
UTging  the  exten8ion  of  this  practice  upon  the  authoritv  whiuh  i«  liable 
8olely  for  the  maintenanue  nf  the  paticnlK  in  order  to  nurtail  the  ex|*enditure 
of  another  authoritv  (tlke  hiatriet  Luna*;y  l^oarcJ)  whi<'.h  is  charged  with  the 
responsibi]ity  of  providing  the  neoesRary  accommodation.  The  stimuluR  ia 
too  indirect.  and  the  weakiif'Ha  liea  in  the  division  of  reMpon8ibility."  Of] 
late  Parish  Councils  have  been  taking  action  with  the  view  of  obtainin^* 
reprertentation  on  District  Asvlum  Itnards. 

Of  the  2700  in»ane,  frum  KOO  to  900  are  to  be  fonnd  in  small  colonioR 
in  Fife,  Stirling,  I^nark,  Perth.and  Ayr.  Tlie  highest  number  in  any  siugle 
colony  i«  40  and  llie  ]owest  atHiul  10.  Il  is  felt  tliat  the  j«reenlage  of 
insane  to  jiopulation  should  not  as  a  nile  «xc«ed  5  per  eent.  In  a  niral 
village,  unlosa  the  circumstances  are  esceptioual,  this  is  a  high  enough  pro- 
portion ;  but  in  rural  districta,  in  which  the  patients  have  ueither  ex>ntacb 
with  othcrs  of  their  owu  ulaH«  nor  with  meiul>ers  of  the  commautty,  tha 
dislance  betvveen  farniliouse^  Itelng  considerable,  the  quBHtion  nf  pereentage 
to  population  does  not  fissume  the  samo  importance.  The  Soottish  per- 
centages  are  far  below  those  obtaining  iu  towns  and  viUages  iu  Krance, 
Belgium,  and  Kuasia.  The  forms  of  mental  disorder,  cougenital  and 
acquin'd,  are  to  l>e  found  in  private  dwelUngs  in  about  equal  proportion«,, 


LUNACV 


75 


bul.  there  is  evidenoe  that  Acqmrod  insaulty  cases  wiU  in  the  future  prv- 
ilominate.  FatienU  find  their  way  to  tliu  lioardiug-out  register  by  twn 
methods — at«  uort'covercd  discharges  from  tlit!asyliimH  aiid  aa  intimatioo^  by 
inspectora  of  poor,  a  larpir  nuniber  l)eing  in  tlm  foriuer  i:ategory. 

The  Hupervlfion  is  entrusted  to  the  medical  ofticer  of  the  parish,  who 
makcH  four  visiUi  anDuaUy ;  to  the  in&peotor  of  poor,  who  makes  two;  and 
Viftiting  Comuiissiouer  ot'  the  General  Board,  who  nmkes  one,  and  two  iu 

Ispocial  caaes  and  iu  the  čase  of  the  voluniuH.     Tlie  ineilical  attendaut  and 
tiie  parish  otiicial  mak«  entrit»  at  eoch  rifnit  in  ttie  vi^iuition  1>nok  kepi  by 
the  guardiiiD,  and  the  Visiting  Commisaioaer  reports  to  the  General  Itoard. 
In  terma  of  the  directions  of  the  GeneniL  Board,  puoiAliuient  or  reHtraint 
of  tLUj  kind  is  forbiddeu  in  private  dweUiu{^. 
Trom  what  hn«  tnien  HTitten  ib  will  I«  api»arent  that  ihe  "  lioardiug-out " 
ByBtem  <if  Scotland  Um  hud  a  long  and  Biiccessful  hi8tory  durinjf  the  past 
forty-four  year6,  and  that  auch  a  «y8tem,  mutaiu  mutandis,  should  have  a 
difttinct  plače  in  the  lunacv  administration  of  every  country  iu  whioh  the 
iudividual  treatnient  of  Um  iusane  ur  Ih«  itearu»t  pOKuble  iipjiroach  lo  it, 
in  which  a  normal  existcuce  os  opposed  to  a  uouventiooal  one,  and  in  which 
the  happiucHS  and  greiiter  freedom  of  the  patteut  oniong  thoHe  of  his  o\vu 
clafia,art>  aimed  nt.     The  preaent  position  of  the  8yHtem,as  vreli  as  itn  exten- 
sion,  is  al«)  ajuplv  justiHed  on  econoniie  jfrounds  aa  well  ivk  by  the  sin^ular 
iinmunity  to  the  iusaoo  theniselvcs  froni  those  accidcnts  incidenta!  to  the 
general  and  to  a8ylum  popiilatious.and  from  »{lecial  aticidents  of  the  sesual, 
:idal,  and  humicidal  order,  and  by  a  roniarkable  inimunity  fruui  similar 
tu  to  the  coiumunities  in  \vhich  they  reside,  whoi«e  ainenities  and  8afety 
not  reaUy  be  said  to  have  enHered  diiring:  the  forty-fonr  yeare  of  ita  history. 
With  modificatioodof  the  Scottish  plan  nud  with  dilTercnoos  neceeedtated 
1)y  social.  ecuuomiu,  and  ethnic  considimitions,  coloniefl  are  to  be  found  at 
I)un-Fiur-Anrqn,  near  Bourges,  France,  to  wl»ich  jtatients  from  Pari »  and  it« 
environ«  are   seut;   at   Gheel  and   TJerneux   in   Belgium;    at   BaUdorf, 
Iteinickcndorlf,  llcrnau,  and  Totsdam  iu  Gi-rmaDy :  and  at  Ekaterinoslov, 
Mo0oow,  aud  Kruflua]]olie  in  RuHsia.     Thu  aggrejpitiouB  in  theae  colouies 
amouut  to  )ut  niany  lu^  2000.  500.  400,  and  130,  and  t«  moRt  of  thcm  a 
fiuiall  ho^>ital  in  attached^aa  wi<ll  ii»  several  doctora,  whose  šole  duties  are  lo 
Biip<_Tviw  and  treat  thetn  in  the  urban,  villagc.  and  rural  hnnK«  alike.     Iu 
So<jt>Und,asyluuiuare  »o  near  ali  ihe  uolouieH  tliat  rcturu  to  tbca}4ylum  of  tho 
luinatorj',  the  refrHCtory,  the  »ick,or  thutte  who  f<>r  any  other  goud  reason  are 
j)ermanently  or  temporarily  imtitted  for  private  čare,  l>eoomes  an  eii8y  matter. 
FiSANCiAL  BuRDRN  OF  I'aupbr  Lunacv. — That  this  burden  is  to  tht> 
i(uil>ry  an  enoruious  and  au  increasing  oue  is  well  kuown.     But  what  'n* 
Wll  more  si^nificiint,  not  only  i»  thirt  bunlen  keHping  puce  vvith  the  growt}i 
of  lunHTT,  but  it  is  out^^tripping  it     Costlier  buildings  are  being  put  up, 
with  mtorual  decorations  and  e<{uipmcnt  iu  hannony.  and  the  coat  of  maiu- 
nanoe  is  likewu«e  advanciug.     But  iu  spit«  of  thi»,  vrhich  cannot  falfto  be 
nown  to  the  taxpayer,  and  the  dnif^giug  burdeu  of  iutercst  on  inatitutioiis 
a]ready  conBtnicted,  the  expenditure  goe«  merrily  on.     An  iiaylum  costing 
O  to  £600  per  patient  is  not  considered  out  of  the  way.    No  r.therconntr7, 
tfven  the  United  States,  possesseH  anything  like  tbeni.     WheLher  Huch 
tmvKgant  buildings  are  ueeded  is  seriouKly  open  to  ({uesLion.     But  the 
»b]Bcapacity  evun  of  a  rioh  and  prosporous  uoiinti7  hus  it«  liuiits,  and 
ih«  lino  wiU  have  to  be  drawn  soon  in  regard  to  edifioes  more  like  the 
[«lAoea  of  the  nohleue  than  intititutions  for  the  oare  of  huuible  aud  de- 

rdent  persDus.     Such  (>o«lly  buildiu^'s,  it  is  safe  to  8ay,  are  not  re<]uired 
a  large  percentage,  put  aa  high  aa  50,  of  the  inmatea     It  is  nrithiu 
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the  luark  to  suy  ttmt  tlie  iustitutions  already  in  uxistence  to  hmise  tlia 
iiiaane  in  tlie  United  Kiiigdoiik  and  Irclimd  have  cost  thc  Icpcal  taxpayer 
£16.000.000— Engliind'8  simr«  heiuj;  approximat*ly  £28,000,000,  Scotland'8 
£4,000,000,  aud  Ireland'e,  £4,000,000.  The  anniml  niainteuance  bili. 
exclui]ive  ol"  inlorest  od  buildiugs,  for  the  whole  countrj*  in  1898  amounted 
to  Houiething  like  £3,000,000— Knglantl  contributing  £2,^00,000,  Scotland 
£300,000,  aiiil  Treknd  £360,000.  Tliese  tigures,  which  havc  u  fabuloiia 
look  aboiit  them,  may  well  make  the  rat«i»iyer  hoj«  that  tbe  advanciug 
uave  of  clmrgeable  luna(ry  \vill  9hortly  9how  signs  of  rec«ding.  In  Scotland, 
of  the  annual  coal  .'■[)  per  cent  waa  borne  by  the  payer  of  poor-ratee,  and  41 
per  cent  waKt'ontribu bed  by  tbe  State  a*«  a  "  graut-in-aid."  Englaud  ai 
freland  also  receive  imperial  enbventiona 
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Genesal  Des^tription. — Pulmonary  tuberculosis  is  the  lerm  cumuioiil) 
umd  lo  describe  the  pbeuomeua  uf  Luberculous  diseaa«  wheu  the  luog  is 
the  ohief  seat  of  invasiou  by  the  tubercle  bacillus.  The  jiheoDmeiia  are 
not,  bovrever,  limited  to  the  luug.  As  that  organ  is  aflbctcd,  H^mpLoms 
matiifoat  themselvos  which  are  referable  to  tho  lu^g,  such  uh  uough, 
expectontion,  djspmm.  But  aloug  with  thoae  tliure  are  iisuallv  iireeoat, 
in  groater  or  leiu)  d^nn^,  inauituHUtiona  of  iionRtitiitional  involvomeDt, 
which  have  iiiuch  significance.  The  latter  are  ofton  cou9picuously  iu 
i^videDce  wheD  sjmptoms  which  might  be  more  detinit«ly  referuble  to  the 
lung  ure  l^s  certAiuly  detcnuinabto.  ludecd  it  may  be  uiiil  thut  iu 
proportion  as  ihp  cUnical  eKpresaiou  of  coustitutianul  involveuivul  is  proseut, 
eren  though  lung  sjmptoms  be  slight,  the  oullook  in  pulmoDary  tuber- 
culosis bcoouies  grave. 

Variatiou  in  manifesta tion,  both  anatomical  and  cliuiud.  is  nb8en'able 
according  tu  the  aveuue  b)*  whkb  Ibe  tubercie  bacillus  reaches  the  lung. 
Three  main  avenues  are  to  be  reuognised.  Firsfitf,  the  tubeirlc  bacillus 
liiay  arrive  through  the  respiratorj  pass^je«  by  means  of  inhiilutiou.  This 
is  the  commonesl  mode  of  eatrance.  ^ffoiuili/^  tho  Lubetvlu  bui^illue  uiuv 
arrive  by  way  uf  the  blood-streaui.  Ju  tbis  čase,  tlie  tubenle  b;icillutt, 
which  bas  previnimlv  lieen  present  in  Home  orgun  ur  tissue,  has  obtaiued 
«00668  to  the  circulatiou  and  is  Bwept  along  in  the  blood-stream  to  distant 
organK.  In  such  circu nista uoes  it  ta  probable  that  both  tuugs  will  be 
inrolved  rapidly  iu  widespread  fasliiou.  Sucli  a  dissemiuatiou  nf  tubervlu 
M  BOt  likely  to  be  »mtiiied  to  the  bing,  but  fonns  pait  of  a  geuerally 
dinsmiuated  iailiary  tu)>en>ulosis.  Tkirdly,  tlie  tiil>erclc  bacillus  may  !>*• 
introduced  or  pasaetl  ou  froin  \iO\\ii  to  poiut  by  way  of  the  lyuiph-Hlrt'aiii. 
Id  this  way  Llie  lung  uiay  becmne  infected  secondiirily  frum  tuberculoun 
bronoliial  glands,  caries  of  vurtebru,  aud  the  like.  In  tbis  way,  too.  the 
lubereulous  procees.  whcn  once  established  in  tbe  lungs,  advauoea, 

Tbu  vasi  sigmhcuDce  of  piilinouary  tultorculosis  may  be  Buitably 
empbaaiHud  by  the  citation  of  a  fow  tigurea.  Takiug  a  wide  statistic.  we 
maj  rmkon  that  for  evory  100,000  persona  li\iug,  uctirly  '250  die  hx>m 
pulmouary  tuberculosis,  or  2  5  per  1000  of  the  itopulation.  .Sume  observera 
prefer  l<>  reckon  the  profiortion  as  3  i>er  lOUO.  Much  depouda  on  ihe 
dograe  of  ciuclness  of  diaguoais  and  post-morteni  retums,  oiul  ihis  vories 
greatly  in  dillerual  ccunlnea     1  f  we  liimt  our  iuquiry  to  proseut  conditions 
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ID  tbe  United  Kingdom  wo  find  that  the  numljers  stand  more  Dearlj  at  2 
per  1000.  It  i3  a  remarkable  and  reussiiring  fact,  to  wbiob  we  shall  iretum 
preseutl^,  that  the  mortality  returns  for  the  piist  tweDty-tive  year8  Bhow  u 
diininution  of  full/  oue-third.  ThiH  is  ihe  more  aiguificaat  wheu  we  recoUeel 
that  dnring  the  »vrne  perind  graater  attontion  haa  l»een  paid  to  <liagno6is. 

ITie  morlality  fiom  pulmouary  tutK^rculosis,  coiupared  with  the  total 
inortality,  may  he  tttated  tit  2'5:20.  This  calculation  errs  probably  Id  the 
direiition  of  miniuiming  rather  Ihan  exa}»geratiug  tlie  death-rate  from 
puhiionary  tuberculosis.  The  latter  ia  fre(|uently  greater  than  the 
mortality  from  ali  the  zymotic  fevers  oollectivelj.  It  ebould  be  noted 
that  iii  the  prescut  statcuieat  reference  is  made  sole)y  to  the  freqiicucy  and 
mortality  o^ pulmonari/  tubertiulotiis.  Tf  aloug  wiLb  the  latter  other  foruiH  of 
luberculosisboincluded,  the  tigur^s  \voiilil  Vmproportioimt<;Iy  much  increased. 

rLilmonary  tubereulosis  isau  unirersai  discase.  It  occurs  in  both  sexes 
and  at  ali  ages.  It  is  found  in  aH  countries  and  cUniutca.  It  is  a  diaea&c 
o/  both  Mexes  equalty.  A  wide  Btatiatic  goeH  to  8how  that.  ttie  l'requency  of 
incidence  in  the  two  8exes  ia  aluiost  identical.  The  slatement  is  Bubject  to 
the  correction  that  dijiprcportiou  iMjtvveea  tlie  6exes  may  occur  in  diiTerent 
diBtricts  !ty  nviHnii  of  Rpec^ial  cnnditiona  of  life  (p.  83).  Il  in  a  diaease  o/ 
ali  ajes.  It  occurs  more  frequently  iu  young  children  and  old  persons  than  is 
apparcntly  Boiuetimos  supposed.  No  age  is  cacompt  from  its  ravages.  It  is 
a  disease  of  al!  coKntries  and  climates.  ItB  distribution  is  coterminous  with 
the  limits  of  uiviliBation.  It  is  in  fact  an  expresaiou  of  civilisation.  or 
rather,  let  its  Bay.  of  a  partial,  misinformed  ci  slišat  ion.  There  is  nn  latitude 
or  altitudc  in  which  it8  voice  is  aot  heard,  pro\ided  mankind  is  pnjsent  in 
suffioienl  uuuibers  and  under  unhygieaic  conditiona  of  life.  Other  thiugs 
Uting  eqiial,  pulmonurv  tuberculusis  is  lese  coiuiuon  in  a  »par»e  population. 
\Vith  increiiaing  den(»ity  of  population  it  becomea  more  frequent.  Kegarding 
the  explanation  of  this  \ve  shall  have  Bomething  fnrther  to  say  under  the 
bead  of  etiology. 

HlSTORICAI. 

It  is  of  mueh  interest  and  value  to  trace  briet1y  the  gradual  evolutiou 
of  thought  tegardiug  pulmonary  tuberculosia,  from  the  purely  cliuical 
conception,  througli  tlie  varioiis  stages  of  anatomical  and  pathological 
investigation,  to  the  etiological  definition  of  to-dfty.  The  exactne8B  of  the 
laat  stands  in  remarkablo  contrast  to  the  ragueness  of  half  a  cenlury  ago. 

ruUuODary  tuberculosis  has  beeu  recogniscd  cliuically  froiu  the  earlieat 
tiraee.  liut  its  pathological  relatiouahips  were  not  defiuetl  till  the  paasing 
oentury>  ond  its  ettology  in  greatost  measnrc  was  determined  8caroely 
[.\venty  year8  ago.  Hippocrate«  discuased  the  diseaae  under  the  term 
phthisiH,  which  haa  becomo  clat^aic.  Like  the  corrcspondiug  Latin  derivative 
"  nonHumption."  the  name  haa  not  nmch  scientific  aignificjinc«  and  is 
gradually  being  ilropped.  Neverlheless  the  moro  (ronspir.untiB  clinical 
phenomena  of  the  disease  were  well  known  to  Hippocrates  and  Celsus.  It 
wa8  not  iintil  dissections  were  made  that  the  term  tubercle  cauie  into  vogue. 
Uaed  at  first  in  a  morphological  eeiise  to  describe  small,  rouuded  new 
growth8  of  varying  aize,  the  terni  has  gradually  a^sumed  more  and  more 
pathological  deKnition.  Miich  discussion  ha«  ensued  as  to  the  limita  of  its 
ineaning.  The  anatomiats  and  phy8ieian9  of  the  17th  and  18th  centurie« 
made  tise  of  the  name  tubercle  with  varviug  descriptivs  esplanationa 
(ganglia,  gnmulations,  etc.)  which  niay  neem  confuning.  Tlie  important 
fact  remains,  hovvever,  that  those  oiiservers,  whil0  diffcring  in  respect 
of  Ibcir  descriptions,  recc^niaed  the  kind  of  lesiou  present  in  tbe  disease. 
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'\V'e  Bhdll  bč«^  pre6tiQlly  that  the  iorective  nnture  of  these  iiew  growtlis  ur 
gnuiuloiziaia  \vns  not  uosugpGcUd  by  some  of  theiu. 

Al  ihe  cluse  of  ihe  IStli  ctiutury  a  uiore  exacl  deecription  waa  oflerad 
hy  Haillie,  who  eiiiphii«isiHl  Lhu  Ki^niticance  nf  tlie  indiviihiiil  tuliercle  and 
Ifoioted  out  thai  the  larger  crude  maases  were  due  to  a  coUection  of  small 
tuliorclee.  He  ahovred  thiat  the  centre  of  the  larger  niasses  tended  to  break 
dovni  by  HuupuraLiou,  and  tliis  in  turu  produced  pbtbiais.  It  ia,  however, 
to  Rayle  that  is  due  the  uredit  of  ebilHirutiog  the  conception  of  the 
miUary  tubercic  and  its  gradoal  passage  hT>m  u  state  of  firm  consistenoe  to 
i:a.sealioQ  aud  ttofteniug.  Unfortunatelj,  whUe  eoutribiitiug  uiuch  to  the 
elucidation  of  the  [latholog^',  Havle  contiuued  the  exLstiiig  clinknl  uun- 
fiudon  liy  aihnittin^  n\x  groupB  uf  plitliiaiH :  I.  tuberculous  phthiais; 
2.  granufoua  phthisis;  o.  phthiKJR  witn  melanasis;  4.  nlcerous  pbthisis; 
fi.  ealcuJous  phthisis ;  (i.  caucerotm  pbthialB. 

It  remained  for  l^iennec  to  indicate  the  unity  of  the  tubcreujuus 
procem  in  the  Iun|^  and  ita  esHeutial  depeiidence,  in  ali  ita  pliusen,  on  the 
presenoe  of  tub«rciilous  depoeits.  For  him  tuleruuloain  and  phihiRis  were 
ideuLicul  proceaiu>-s  and  the  termu  iutervhaugeable.  His  viewu  \vert!  shured 
and  elattorated  liy  Louis.  (t  grudually  came  to  be  recogniaed  that  phthisia 
and  scrofnlotui  inanife«tatious,  wherever  these  may  be  found,  are  patho- 
logicallv  alike.  lu  apitc  of  thi8,  misleiiding  conceptions  of  puknouarr 
tui>en:iilo8is  as  jiriuiarilj  au  intlainmatory  uHcction  were  prevalent  till 
tpiile  rHceDtly.  Virclunv  defined  tuberele  uiure  exacLly,  and  ]><>intet.i  out 
that  cuiMvition  wu^  a  proi'«3s  not  confined  to  tuliercle,  and  further,  that  wl)Uc 
tubeiule  tcndcd  to  caacato.  it  might  calcify  or  might  be  ubsorlied  and  so  the 
diaease  be  liealeiL  Vin;]iow  iustitutcd  a  distinction  bel\vecu  tubereuluus 
phthijiit)  and  caseutia  pneumouiu  which  later  facta  huve  uol  qiiite  justitied. 

Tliereafter  investigation  and  diNiiasion  iK:cupied  Llieniselven  largely  with 
the  inUniAto  structure  of  tuberele  and  the  origin  and  siguiHcance  of  the 
gianl  celi  Bul  in  186''  fresh  light  was  lhrown  on  the  whole  siihject  by 
the  reHultfi  of  VillumiuH  e.\iK;riiuent9.  Villcuiiu  Khowed  by  inoculation 
that  tulterculosis  uaa  a  H[}ec-iHu,  inoculable,  and  virulent  affeetion.  In 
appmifting  thet<c  remarkable  observations  it  iK  right  to  recall  the  foct  that 
Ihe  mfeclious  uaturo  of  tiiberculoois  waa  auspected,  if  not  def)nittily 
raoagziised,  by  Mirne  uf  the  carlier  physiciuns  and  anatomiMts.  Thua 
MorgKgui,  Mortoti,  vau  Swit;ten,  Valaaha,  and  otherH  evinced  tlieir  belief 
pnaticallv  by  great  iinwi)Hii^npsH  to  uudi^rtJike  the  autopjiy  on  tutterculous 
cadavera.  Morgagni  states  detinitely  tbal  he  had  Bcarcely  dissectod  a  siugle 
Imdv  of  the  kiud.  Nor  vras  the  conception  conhned  U>  the  acientitic  mind. 
Id  Naples— and  to  let«  degree  in  sonie  parts  of  France,  Sptiin.and  l'ortugal 
— Btiringent  regulationi^  exUtHd  a  ceuturyag<>with  reference  to  the  isolation 
uf  tuburciiliius  t»ubjwt8  and  the  disinfection  of  thoir  dwelUugs  and  effecta. 
Notiticjition  was  enjuiued  on  phy8ician3  by  law,  with  a  [>cnal[y  fnr  ihe  firKt 
itlfenc«  of  300  ducata,  and  lor  tlie  necond  of  bunifibrnenl  lor  ton  years. 
Duriug  the  eartier  half  of  the  19th  eeutiiry,  hottever,  Lhe  view.  while  not 
disuiifficd,  fell  ruther  loto  tho  hackground.  I^eadine  physician8  were 
jirepared  to  admit  the  |»oflflibility  of  0»  trRn9miasibiuty  under  ccrtain 
condltione.  Thua  [jieonije  thought  it  proper  aud  prudent  to  iuHJHt  on 
precnutiODS.  It  ia  palbeti4:aUy  cnrionA  to  rcad  that  Iie  traced  the  tuber- 
culoftis  froui  which  he  afteriA-urds  KulTered  U>  n  i>uKt-niortem  inJHry.  Othen 
theuiaelvea  in  opposition  to  the  view.  In  1843  Klenuko  reported 
'that  he  had  aucceeded  in  priKluoing  vidi-epreiul  tulteruiilous  diseoM  by  the 
iatmvenouH  injectiou  iuto  rabbitH  of  tuburcuIouH  protiuota.  Theso  expen- 
loeotfi  soein  to  httve  luade  litlle  iuipreaiiiun. 
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The  aunounceineDt  by  Villiiuiiii  of  Lhe  inoculafailitj  u|'  tubercutosit* 
rnused  a  storni  uf  criticiBm.  For  a  tim«  it  soemed  almost  proved  thut 
tlie  introdtictiou  of  other  bodies  beaidcs  lubereulous  produets  wa8  capable 
of  produciug  Hiiuilar  ellects.  It  was  showD,  liowcver,  in  turn  that  the 
eicperiineutti  pointing  in  this  direeti<)U  were  faUBciouH.  Fiirther  elaboratioii 
of  Villemin'«  exj)«riraent«  went  to  Rhow  that  direct  iiioculation  and 
introduction  of  the  tufH?reuloii8  ^^ra8  liy  luj^eation  and  iuhalatiou  were 
alikc  capable  of  reproduuing  llie  discasu.  Ali  theae  observations  teuded 
]ikt;\vit4ti  to  eiiiphaiiise  tlic  uuity  of  Ihe  tubercutouH  procesa  in  contradictioi 
uf  the  dual  view  whit;h  hiul  been  adraitted  by  \'irchow  and  othere. 

lu  1881  Koch  announood  the  diacover^  of  the  tubercle  bacUlus.    llii 
brilliant  diacovery,  tlie  validity  of  \vhich  \vas  nevcr  seriousl/  contesi 
fiuaUy  adunlcd  a  tirni  badia  of  ftLCt.     Tlio  lulitircle  hai:inuH  is  the  cauae 
tiil)im;uliBUH.     W^^llo^t  the  tul»Hn;le  bac-ilhiH  thtre  c-an  lie  nn  tulvrculooia,] 
Tuborculosis  is  the  pnthologioal  c*nulitioii  proiiuced  by  the  presence  &um 
activity  of  the  Bpecitic  orgauiam.     If  thii  tubercle  be  preaeut,  whatever  lh< 
variety  of  cliuical  inanifostation,  wo  are  juatifiod  in  labelliug  the  pi 
tubcrculnus.     The  essential  uDily  of  the  tiiberculous  procesa  is  eatahliali 
bey<)ntl  diHput«!. 

Mnrij  rocenl  resuait:))  haa  l>een  direeted  Ut  the  llfe-hiRtory  of  the  tnbercU 
liucillus,  the  cheinic-al  nature  of  the  organisiii  and  ita  products,  and  the 
pathogonic  propertiea  of  tbette.  Thereby  much  light  haa  been  throwa  ou 
t!>e  ualure  of  the  morbid  proce«8  and  the  cauae  of  death  in  pulmrtnary 
tuberculosifl. 

Ktioi^ov 

I.  Eseential  VauM.—T\\^  iuhrrcU  bacillus  is  the  central  etiological  faclur.1 
Other  canlnbutory  factore  aro  of  much  aiguiticauce.    But  llie  autual  cauae — 
causa  sine  qua  non — ia  tlie  bauillua.     Thia  haa  iHien  certaiiily  demonutrated 
hy  Kocli.     The  organiani  ia  fmuul  in  Lhe  tisBiiea  of  aH  tubennilous  organa. 
It  caa  bo  cultivated  on  a  variety  of  media  ontalde  the  body.     Inoculation  o£^ 
healLhy  amrnals  by  mcans  of  theac  cultures  ccrtainly  reproducea  tuberuuloaw,B 

Mt/nthrMuricd  CAaivnir/.-t-je.— Tlie-se  are  dotailcwi  moro  fully  i'Uew]iero  (see  "Tuber- 
culosis  ).  Tho  bat-illi  are  thin,  slt^nder  ixAf.,  v(iryintf  in  size  from  2"&m  to  3*0*«,  or 
about  I  to  ^  thfl  li*ngrth  of  tim  diamet«r  of  a  red  blona  corpuscie.  They  are  straight^H 
ur  often  Klišl>t1y  inrurvcd.  Maiiy  prasent  a  ItoailiKl  aspect.  Whether  tho  &pparonfi|^| 
beading  ih  tlio  expre»si(in  of  sj^ore-forDiation  or  vatmolation  is  not  niiite  certain. 
Thn  w«iKht  of  testiiiiony  is  iu  favour  of  the  latter  viftw.  Thfl  Itaoilll  oot^ur 
fm(immuy  in  little  oluiups  or  niasse>).  Soinetiiuos  they  are  KrouptMJ  in  Hlamentou« 
faihiun.    Thev  uro  iioii-uujlile. 

ataining  Reactivns.  Muuy  iiicthotla  have  been  dt;scril>ed.  It  is  UHual  to  make 
uae  of  fuchitiii  or  Kentinii  violet  di»so)ve(t  iu  carboliuucid  uolutiun.  Th«;  staininc 
proceKs  ia  hastenea  by  warnitli.  Kor  cliiiiivil  purposes  llie  Ziehl-Neelsen  luulhoa, 
or  Oabbett's  lumlifirjition  of  tliin,  is  couvenient  (p.  HI). 

CW'«r''«.— The  luiciUus  Ei"ows  sIowIy,      Of  oultunt  modia  nmy  be  tuentioued 
inspis-sated   blt>od  seniiii,  glycerine  acar,  jilyoerini:'  IxiiiiIlon,  potatoes  and  nther 
vegetahles,  ortpecittlly  when  KlycBrine  nas  tieen  added.    'I"lie  opliniuin  t4?ni[iur»tur«^, 
for  Krowth  is  37'  to  38"  C.  ^H 

riWtf»/."Eveii  outside  tho  b<x]y  tho  Inicillo«  is  fairly  long-lived.    Thus  drie<^^| 
sputuni  cDUtainiiin  the  bac-illus  rctaiiut  its  virulfcici.'  for  *!■;(  lunnth;*,  and  possiljly 
ror6-tl  uioiith«.    If  Itept  In  wii,ter.  the  vii-uleiit-e  nniy  bu  [x>taiiied  for  maiiy  nionths.       , 
Tho  bncilli  re.sist  puti-efai-tion  for  niany  weeks.      In  the  luoist  stile  thoy  are« 
rapidly  killed— .say  m  tive  iidnutes—if  the  temperature  l>e  elevaled  to  loO"  C,  vvhilaj 
if  dried   they  may  vithj^tand  tho  same  tempi^raturo  for  an  hour.     Tliey   araj 
higliiy  refiistant  to  oold,  even  the  froxen  »tate.     (Jn  tite  otlier  haiid,  their  viruletie« 
ia  flpeedily  lost  on  exposure  to  »unhglit.     Direct  sunliKlit  kilU  thein  in  a  few1 
minates,  or  at  moHt,  an  hour  ur  twu,  aud  ditfum;   li^tit  in  .several  day&.    <  'hemiculj 
Afcente  are  resi^ted  vHnuusly,  v.tj.  Ti  per  cent  «:arbolic  acid  ile.>itroys  their  virulencej 
in  a  few  h<mrs,  uud  oft«m  in  a  »liorter  tinie. 
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JfoJe  o/Activtti/. — Thiti  oan  only  ha  nipkiljr  sketthed.  Further  consuleratioti 
will  be  found  under  "Tuberculosis.  When  the  bacJtlus  has  obtjiinnd  a  footing  iii 
the  tiBsnes,  it  quiobly  niultiplie&,  nn<l  givea  riie  to  Iftcnt  and  genmtt  clian^es. 
Tlie  ioeal  clianges  are  twofuui.  In  tlie  tirat  plaoe,  pruliferatiun  of  cotinectivv 
tUauc  element«  tuk<ii  plače.  Kewly  forinctt  epitbelioid  cells  iiinkt;  ttieir  uppear- 
aiice.  SuiuU  foci  of  tlie&i'  occur  m  relation  to  tlie  iuultiplyiiig  buciJli.  Thu 
proliferative  procesa  ndvaiices  rupidly,  aod  nasociat«*)  t)ierewUh  tlicre  appear 
amall  njutid  celiti— iiiigratory  iiiii-niicleated  Ieucocyt<s>— wliich  gradtmlly  tncreose 
in  numl)er.  The  furtticr  ste|m  in  tlie  productinn  cif  a  sa-oallud  giant  culi  ai-e 
involved  in  Bome  douht.     It  sof^ms  Diost  rikely  that  tho  »tructun*  known  as  the 

S"int  celi  is  produced  V>y  an  incrpase  of  single  epithelioid  cells.  I*rolifnratioii  of 
e  DucleuB  occura,  vithout  divuion  of  the  protopl&sni,  bo  tliat  one  hucH  celi  may 
oome  to  contain  tnanv  oval  nuciei.  Such  celin,  uften  pruvided  vith  numerous 
procenea,  mav  b«  »tudied  at  ali  perioda  of  (l<:v[>lu|>iiiuui,  witli  a  varyiiig  nuiiib«r 
of  nucleL  Tnc  sccoud  niaiiife>itatiou  uf  local  activity  iit  duo  to  tlie  tjjxic  iulluencit 
of  tiie  bacilii  on  ihe  celi  eleuienta.  Thi»  is  best  observed  in  tlie  centre  of  u 
tuhercuIoUH  fi>cus,  where  the  distinctive  outUne  and  charaoter  of  the  cells  is  lost, 
and  fuhioii  takes  plnce  moro  or  le&s  definitely.  \Vith  n  etmlinuunre  of  the  i^itfcess, 
tlie  resulting  houiogeneou«  ma««  l>Acomus  inon>  and  more  frranular.  Tbis  proceHs 
of  celi  necrosis  pattaes  on  to  oaitcation.  lloth  are  to  be  intt<\*nreted  as  resulting 
fruin  the  local  toxtc  act)vity  of  produets  of  the  baciili.  \Vhen  neerosis  ana 
CAAeation.  and  resutting  disintegratinn,  proeeed  more  rapidly,  the  more  delicnte 
hiatological  changes— moro  eRperially  giant -celi  fortnation  —  may  be  har«lly 
traceabla  In  Ruch  čase  they  muat  b«  ftougbt  towarda  the  4}utlying  periphenu 
portian.  \Vhmi  the  necrotic  pmcess  \a  slowor,  giantHw1l  fonnation  ia  more  eaAily 
traeed.  The  variation  in  manifestatlon  dej»enda  on  tlie  nuniber.  (lislriliution, 
uod  activitv  of  the  bacUli,  amL  doubtles^  un  thu  degre<.' of  re<»ibtHiice  oHtired  by 
the  tiasue  elementa.  lu  proportiou  to  thu  extent  of  their  aueccs.iful  i]iva»iuii.  the 
fuiiotional  ftctivity  of  the  lung  is  eompromtse>d.  The  vork  of  disintegration  ia 
haslenocl  hy  the  presence  of  otner  organiams  (mixed  iufection). 

The  ifetiftitl  or  more  distaut  changes  reeult  in  one  of  two  ways.     iCitlier  the 
baeilli  theniselves  are  carried  to  other  parta,  or  tJieir  producta,  reoeived  into  tlie 
^circulatton,  <>xert  their  toxic  intluenoe  uior«  widely. 

The  Iiacilli  may  be  carried  to  other  parta  per  vuu  natitralt*,  aa  in  BwaUowing 
of  fcpiitum,  Mvlien  the  intoatine  may  liccume  iuvaded.  Similarly  tlie  lai->*nx,  trachoa, 
or  otbor  portian  of  the  Teapiratory  apparatoa  mny  lwcome  alTected  by  direct 
contMCtoi  bacillus-containing  discliarge.  Or  the  lucilli  u)ay  tnvade  tbe  vesaeli 
and  be  swept  aloiig  in  the  blood-stniuui,  and  ko  Imd  <.-urricd  to  diittant  parta  (^ 
iMeninK^^al  Tuberculosi)f,  Aeulo  Miliary  TuberculosiR.  etc.j.  Such  irivolvouuint« 
|lnuy  t>»ke  pisce  in  a  variety  of  organa  from  actual  transference  of  bacilii. 

On  the  other  hand,  syittomic  eflwu  of  the  graveat  aort  re-auit  from  the  abaorp- 

m  into  the  circulation  of  the  toxic  producta  of  the  bacilii.    Among  auch  eHect« 

mat  be  rerkoned  the  progreaaiva  enfeoblement  and  emaciation,  pyrexiu,  cir- 

l(ilAtory  prejadico,  which  teod  towarda  deatit.     Eiuinentiv  toxic  producta,  which 

iMct  «i8pociatry  on  the  circulation,  and  determine  a  fjradual  oiarasmu«,  liave  lieen 

apftrated  frvjni  tuberculuus  expect<rration.     Tbe  sigiiiSc&nce  uf  thc^e  haa  l>een 

'   Msed  by  the  Hu)t>!>e(iuentela)»oration  of  tulicrculin  fn>m  pure  cuUureti  of  tho 

lo  baoitiufi.     Turther  obscrvations  in  rcspect  of  di^d  tulierele  iKurilli  liave 

that  Iheir  bodies  coatain  certaio  ■nbstaaces  which  act  looally,  «i  oa  to 

»nidiu-e  pn>1if<^ralion  of  tiiaue  elomonts  and  «ven  dJuntegrative  changea,  and 

instiiutionallv.  tui  na  to  produee  progrvsaaive  marasmna  and  emaciation. 

CAnnnffi  nf  fti'''^tUiH. — S»i  far  oa  the  lung  ia  conoemed,  the  ^reat  channel  of 

ifnTtion   i>i  inhalation.      Tubercle   bacilii    frotn  aputum  and  other  diachorgcs 

hin  their  virulence  for  long,  even  when  dried,  it  nut  t!xpuMxl  to  diroci  sun- 

By  way  of  inhalation  auch  bacilii  obiain  lodgment  m  »oiiie  receaa  of  the 

iiory  oraaua.     Lodgment  ia  elTucted  more  e«aily  under  eertain  conditiona  to 

■idereo    preaeiitJy.     In   other  raac«  the  lung*  aro    rea*-hed    le«M  dirc<ctly. 

Lnother  orftan  nitiy  Vjo  atlaijked  tirst,  ';ff.  one  or  other  gland.     Krr*iii  thia  organ 

ba4>illi    iiiHy    pn.sj>  either  more  itlowly  by  way  of  lytnph   cliannoU   or   more 

lly  by  wuy  of  btood-vosanU  Ut  tlie  lung.      In  the  latter  caae  an  aculi*  miliary 

tion  may  rcKulL     Ingeation  and  direct  inoculatiou  through  Ihfl  akin  aru  i^ 

■igniHcanoe,  au  far  aa  pulnionary  tulMrcaloaia  ia  concerned.      Kc^lovring 

oitbar  method  of  introdurtion.  a  socondarj  lung  infection  niny  be  establiahao. 

Am  ooinparod  with  inhalation,  however,  theso  meuioda  are  of  amall  acoount. 

Mtanš  nf  /Vo/w/ri/iV'N.— The  infoctiiig  bacilii  are  jn  tite  great  majority  of  i«Mm 
obteined  from  thedi»cliarge«uf  aconsuraptivepaliefit.   Tbe iputurn  dric-a  and  dia^ 
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intcgrates  into  tine  particies,  wtuch  are  in  course  carried  as  dasL  uiid  depoei 
hore  and  iliere.    Surh  infectivA  dust  is  ospociaIly  likelv  tolx!founa  in  apartmen 
in  which  tuberculous  iiatient«  livo,  or  to  which  tliey  nave  fi-equent  accesft.    Ti 
tikeliliDod  is  ^reiit-er  in  prtmortion  fu<  the  per»on£  a^■e  dii-ty  or  even  carelesa  in 
rejipect  of  the  disposition  ot  dt-scliarpen.     It  is  greater  in  <iark,  !()w-]ying,  atrlesg, 
ana  tiunletis  apartiueuU  thun  «.4iiuwhfr(;.     It  mui>t  Ijo  kupt  in  viL'w  that  anv  upai1>^H 
iiu-nl  ina>'  )x:L-uruc  infcctt.-d.   Thero  is  abundaiit  expcriuiuntal  i-videiici-  fur  lut)  »UiU^H 
iiieut,  tliat  juftny  inffcUrd  liousfs  and  iiwtitutioii8  esist  iii  ali  large  couimunitie«.^" 
iix  peri  men  trt  1    observfttion    has    determined    tliat    our    public    convey»tictt>    are 
£requently  infecte<l,  and  tliore  can  be  no  doubt  tliat  personal  clotliing  and  other 
fomiteti  an^  Kiitiilarly  <i>ntuniinat(;d.      The  Inading  factor  in  the  iirofluction  of 
thiB  uiidf«iral>lfi  stat<^cif  niattc-rs  is  ignorance  and  carelea&ness  rogaraing  neceaaar/ 
precautions  in    the  disposition  of  expectoration    and   other  disvhargeH.     Apai^^f 
iront  the  dischargeii,  the  di&ea»e  is  not  contagioUH.  ^| 

Direct  traiismisaion  of  tubercu]r>8is  froni  pari>nt  to  chihl  haa  been  f>hown  to 
fX!CUr  by  itevi-nil  cunipctfnt  ubserverii.  Thun  tubcrcie  bacilli  havo  been  found  at 
birth  in  ihc  calf  of  a  tuljorculous  cow  aud  abio  iu  tite  hutuon  ffttua.  Siiuilarly, 
both  in  Uio  human  »ubject  and  in  animals,  tuVjercle  bacilli  have  been  fouud 
in  the  placentn.  liut  tho  recortltKl  caKe«  are  few,  and  the  evidenco  is  abundant, 
that  IhjIIi  in  man  Snd  animals  a  highly  tulierculous  inother  gen(-raUy  bearo 
pcrfeotlv  healthy  otfspring.  It  ho«  bocn  suggeBt«<)  that  iu  such  cases  the  mischief 
1^  riK'ruly  laLvut.  nnd,  in  support  of  thi>;  viQw,  aitontion  is  diroctcd  to  tlie  ol»cure 
uulbrt^kk»  of  tubc'r(.'ulosis  m  lx>n(^fi(,  joints,  nnd  other  structures,  to  which  accesa 
froni  vittiout  appean*  dilticult.  NevertheleKs  the  weight  of  evidence  tneantime  is 
c1early  in  favour  of  the  doctrine  that  dii*ect  transmission  of  tuberculosis  from^H 
parent  to  otlRpring,  white  jMEsible,  is  yet  very  infrequ(mt.  ^M 

II.  Prediaposiiuj  and  Attxiliary    Factors. — Mereditt/.  —  Gmul«!    thiit 
the   direct    IransoiisBion  of  the   dlBeaae    is   uniKinmion,    the    signilicance 
of  heredity  is    not   tlierefore   to    1»   disccunted.      Thero  can    be   little 
doubt    regarding    the  hereditaij  transmission  of  siisceptible  or  leaa  re^H 
Hislant  tiKBucH.      Thi»   is  truc   iu   reBptx:t  of   maiij  fonns  of  infeclioo^f 
Observations  in  Hupport  oi'  it  miglit  ha  ciled  Imtli  from  the  vegetal)le  and 
from  the  anlinal  world.    In  the  humau  siibject,  tieaue-s  which  resist.  stronglj 
one  foiTU  of  attack  yield  readily  to  another.     Some  families  appear  to  hai 
a  biuB  t(jvrard8,  or  speciiil  liability  to,  one  or  other  of  the  acute  fevera.  wlu] 
tbey  are  little  suHc^ptible  Lu  otti€i-a.     A  tUmilar  couditiou  of  relaiive  sus- 
ceptibilitj*  or  inau3ceptibility  ha«  lieen  record«!  of  different  racee  in  the 
preaence  of  contagion  introduced  for  the  firsi  tirne  from  without.     The 
fact  uf  vtiryinK  8usceptibiiity  of  tiseuc  is  ilhistrated  iu  couuectiou  with 
boctcriological  and  phanuiLcologicul  i-esearch,  wliere  (UlHcultj  ia  experieuce4^ 
sometimea,  because  of  tbe  inKunceptibility  of  certain  animals  to  certat^jfl 
cODtagions  and  polaona     It  seems  reasonable,  tben,  in  respcct  of  tuber-^ 
culofiis  to  admit  the  anaIogy,  and  limit  the  influcnoc  of  hcredity  to  the 
protbiction  in   the  li!wutis  of  a  au.sceplil>ilit.y  to,  or  ab  lea^t  a  diminiHbe^H 
power  of  reaisting,  the  tulienile  liaf.illua     The  frequent  diflcovcry  post9 
mortem  of  healed  tuberculosis  points  to  the  fact  that  certain  individuaU 
reNisl  the  virus  more  than  do  others. 

Jitice  and  Climale. — Puli[iouary  tul>en:tilosis  aflectt!  the  humau  race 
most  wide8pread  fa^hitm.  Ub  (fislribution  thntughout  the  globe  ooi 
spouds  cIosely  with  the  liniit-s  of  civilisation.  Tliere  is  no  immamty 
race.  It  mav  occur  in  any  climate.  The  apparent  esceptions  to  tlie 
univerual  dit^tribution  are  traccablc  rathcr  to  sparsene^of  humau  habita- 
tion  or  particular  mode  of  life  thau  Ut  geogiuphical  iuimunity.  Od  tb^| 
other  hand,  certain  topographical  conditions  appear  to  exerciw  a  pro- 
judicial  iutiuenue  in  relation  to  the  de%'elopment  and  epread  of  the  diseaae. 
Damp,  Ii)w-lying,  Imdlj  oenitcd,  and  relativelv  auuless  districta  favour  ti 
oi>eratiQU8  of  the  Lacillua.  while  the  reverae  j^iuditioaa  are  unfavourabU 
But  the  disease  prevails  in  ali  placea  where  it  haa  obtained  a  footing.    It 
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worUiy  of  remaric,  that  tbe  inhabitaiits  of  oertain  places,  fonnert^  viaitod 
hj  consamptive  patients  becanse  of  the  in&«qaency  of  tbe  diaease,  have 
Id  tdme  become  infected  in  large  numbeis. 

Sex  and  Age. — The  two  sexes  appear  eqiial]y  liabla  ThiB  broad  state- 
ment  is  sabject  to  tbe  coirection  that  in  certain  districts,  because  of  tbe 
kiod  of  labonr,  one  or  other  Bex  may  be  more  ezpoeed  to  riak.  Tbus  in 
some  manniactiiring  centres,  wbere  female  labonr  is  largely  emplojed,  the 
pn^mition  of  women  attacked  is  relativelf  greater.  The  rate  of  progtees 
of  the  diseaae  raiies  8omewhat  in  tbe  sezes,  being  apparentl/  more  rapid  in 
female  tban  male  subjecta.  In  respect  of  conditaon,  tbere  does  not  seem 
Craceable  an  important  difference  between  tbe  married  and  single,  aave 
that  &eqaent  pregnancy  and  prolonged  lactatLon  must  be  ass^sed  aa 
aosiliarj  factors  of  some  moment  Tbere  can  be  no  donbt  that  tbe  effect 
of  pregnancy  on  a  consumptiTe  woman,  if  at  first  sometimes  apparentlr 
conserTatiTe^  is  ultimatel^  unfavourable  {vide  p.  123). 

Tbe  diseaae  oocnrs  at  ali  ages.  Below  five  jears  tbere  are  comparatiTely 
few  casea.  From  five  to  ten  the  &eqnenc7  is  considerabij  increaaed. 
From  ten  to  tweDt7  tbere  is  a  great  increase,  wbicb  becomes  greater  year 
by  year  tdll  tbe  latter  limit  is  reached.  Tbis  is  followed  hj  a  stili  greater 
increase  doring  tbe  decade  from  twenty  to  thirtj,  tbe  mazimum  being 
reached  between  twent7-tiTe  and  thirty.  Between  thirtj  and  fort^  tbere 
is  a  decrease,  especiallj  marked  after  tbirt^-fire.  A  more  rapid  fall  occnrs 
between  forty  and  Mlj,  and  aimilarly  between  fifty  and  sixty.  Thereafter 
tbere  are  stili  fewer  casea.  The  moat  frequent  date  for  the  incidence  of 
pbthisis  is  Bomewbat  earlier  in  the  female  aubject  After  tbirty-five  tbe 
prc^Nntion  of  male  casea  continuea  diatinctly  in  esceaa.  Tbe  frequency  of 
pbthiaiB  in  cbildren  and  persons  of  advanced  age  is  macb  greater  tban  is 
often  anppoeed. 

Oeeupation  and  Modt  of  Life. — This  is  of  vast  importance.  Statistica 
prove  abundantly  tbe  greater  frequenG7  of  the  diseaae  among  indoor 
woricer8.  This  is  in  large  part  dependent  on  the  insanitary  conditiona  of 
workshop6,  factories,  offices,  and  dwellings.  In  huge  proportion,  tbeae  are 
far  too  small,  ill-ventilated,  and  dirty.  MaDy  are  in  addition  actually 
infected,  through  tbe  careless  dispisition  of  tuberculous  sputnm.  The 
danger  is  ^gravated  in  many  instancea  by  tbe  dustiness  of  the  oeeupation, 
whicb,  by  pruduciog  catarrbal  conditiona,  farours  suceessful  invaaion  by  the 
bacillua.  Outdoor  worker8  are  notably  lesa  liable  to  the  difiease.  Un- 
fortunately  in  their  caae  tbe  bouse  conditiona  may  be  no  lesa  unsatis- 
factorj.  Tbe  airleas  conditions  of  most  houses  among  ali  claaaes  is 
responsible  for  much  of  the  diaease.  In  reference  to  oocupation  and  mode 
of  life,  it  is  of  signifieance  tu  nicall  that,  in  the  caae  of  tbe  lower  animala, 
it  is  not  the  beaat  exp06ed  to  ali  weathers,  and  breeding  in  tbe  open,  which 
falls  victim  to  tuberculous  diaease,  but  comfortablr  boused  mikb  cowrt 
whoee  ranka  are  decimated.  Tbe  comparative  immunity  enjoyed  by  the 
goat,  and  even  Highland  cattle,  is  probablr  to  be  explained  in  tbia  way. 

PreuderU  Hlnesse*. — These  are  frequently  cited  as  conthbutory  causesL 
The  statement  is  but  partially  true.  It  mav  be  entirely  misleading.  The 
sabject  is  a  comphcated  one.  For,  in  the  first  plaice,  many  iUneaees, 
credited  witb  causal  relationship,  are  tbemaelves  eipressions  of  prerioualy 
existing  tuberculosia 

This  is  conspicuouslr  true  of  pleurisy.  In  tbe  vast  majoTity  of  instancea 
a  precedent  pleuri8y  does  not  l^d  to  pulmonarr  taberculoais  1>y  effecting 
damage  and  lowered  resiatance  in  the  lung.  Tbe  pleuri8y  is  in  most  cases 
an  expreflBion  of  already  ezisting  tuberculous  dia^se.     The  pleuri8y  may 
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appear  to  get  curcd,  Imt  iDasmucli  a&  thc  bubcrculosis  on  which  tt  depends 
18  prol>ably  not  cured,  freeh  muuifestatious  may  be  expected.  Lack  of 
recognitioD  of  this  fart  is  re8jM)n8ible  for  inucli  of  the  curreat  incomplete- 
neas  of  treatment  of  tubercviloBis.  Whilo  pleurisy  is  in  ali  caaes  tosic  in 
origin,  ia  an  iniuieuse  uuijority  the  toxic  factor  is  tuberculngis. 

Bronchitis  is  cited  as  leadiiig  to  tuberculosi«.  Tbia  Btutcmont  must  be 
acceptcd  with  grave  reaHrvation.  The  greater  number  of  ordiiiary  coaee  of 
broachitis— both  actite  ami  chronic — recover  or  tioutinue,  antl  the  patieut 
dica  vrithout  suapicion  of  tuberouloBia  Iii  a  certain  number,  tho  catarrhal 
conditiou  of  thc  piiasages  muy  seciii  the  avenue  by  which  tubercolosis  is 
eatablisbed.  Rut  a  grav«  fallaoy  imderlies  tbe  statiiinent  aa  commonlv 
mode.  A  large  number  of  cases  of  pulmotniry  tuberculosLs  are  sjioken  of 
for  long — often  throughoul — as  if  they  were  cases  of  bronohitis.  ThiB  ia 
true  of  caaes  ab  ali  ngva,  but  ie  aspecially  so  in  rcapect  of  tuberculosia 
occurring  among  childreii  aud  oM  peraona.  Both  iu  life,  and  aftervvards  to 
the  registrar-geneml,  theso  casM  are  nnfortunatelv  bibelled  broutrbitis, 

Pfuavionokoniosis  may  lead  w  tulierculoBis,  although  it-  niuy  run  ils 
course  inde]>endent  of  this.     Many  cjiaes,  ^.g.  nf  atoniniiason'«  dituiase,  begin 
in  the  non-apecific  way  and  preaent  for  lung  tlie  features  (pbyHicJil  imd 
otber)  of  a  simplc  pnlmonary  librosis,  and  yet  iMjrliapfl  tail  oH'  into  puUnonarj 
UilH^rculoais,  a«  proved  by  the  preseuce  of  tubercle  baciUuB  in  the  cxpoctoni- 
Uon  and  tbe  tissueH  poet-nic>rt<nn.     Acttte  -pncuvionia  ha«  beeu  suppoeed 
to  terminate  sometimes  in  pubnonary  tuberculosis.     This  ik  proliablv  not 
ao.     Wibh  regnrd  to  cases  which  seem  to  end  thus,  it  is  ob\'ious!y  ditlicult  . 
to  exclude   a   pre-existiug    tuburculusis,   for  croupoua   pueuujonia   occurs 
frequently  enough  in  the  Bubjet;t  of  chronic  lung  diseaHe.     Furbher,  there 
18  reason  to  believe  that  cases  nf  siibocute  basal  tuberculosis  are  souie- 
times   mistaken  for  croupous  pneumonia.     In   such   event  it  is  ea8y  to 
see  haw  uti&leadiug   cuuceptions   of  tbe  sccjneuce  of  events  utight  arise.^^ 
Some  of  tbe  acute  fevrrs,  nut«bly,  mcasles,  w1iooping-CQ7ujh,  aud  injinenza,^^ 
have  beeu  supp<i»ed  to  lead  to  s«bgequent  tuberculosis.     \Vitlj  resiiect  to 
measles    and    wliooping-«ouglt    thero   is  otten    a   disregard   of   neces8ary 
prccautions  during  convalesceneo,  wbich   tbcn  results  in  a  continuance 
of  au  uuhealthy,  catarrlml   »tate   of  the   luucous    inembrunea,  wluch   in 
turn   prepares  the  way  for  tho  tiilicnde  bacilbis.     FnHuenza   uiay  some- 
times  be  aimilarly  responsible.      In  a  stili   larger  number  of  instance^H 
influenza  appcars   to  waUcn   iuto  activit.y  a  lutenb  tubciTulosis.      Othel^| 
diaeoses  might  be  8bown  to  bu  related  to  tulierculosis  iu  one  or  otber  of 
these  way8 — (1)  by  their  devitaliaing  nction  on  ttssues,  wherel>y  they 
rendered  lesa  resiatant  to  tho  bacillus  {cf.  "  Diat^etes  ") ;  (2)  by  their  pow( 
of  rekindling  donnant  or  quie*;ent  tuberculous  procesaea. 

ffeart-disrtisr. — Mitml  diaciuit;  liaa  been  reckrmed  antagonistic  to  tubei 
culosis.     But  tliis  cannot  W.  stated  so  iiniverKallv.     It  is  indced  rcmark« 
able  that  tho  subjcct«  nf  mitral  disease,  who  ofieu  perforce  must  lead 
sedentary  life,  should  not  more  frequently  contract  tuberculosis.     ISut  lax 
expcrieDec  in  relation  to  pulniouarv  tubcrculusia  goes  to  show  tbal  tbe  ti 
conditioua  are  not  so  iufreipient  cnncomitants  as  lias  beon  sbated.     It 
of  Bomo  interest  to  noto  that  &wc«  of  pulmonary  tuberculosis,  accompanie« 
by  milral  diseaae,  tend  to  run  a  cbronic  course.     I'ulmonary  etenosia — 
i:ommonly  a  congcuital  manifcstAttou — ofleu  eomea  to  be  aBsociated  wil 
pulmonary  tubercuUisis. 
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Pathological  Asatomt 

The  paUiological  appeaiancee  vaiy  endleaslj,  as  might  be  expected  froni 
the  grsat  varietr  of  clinical  couree  which  puliuonary  tuberculoeis  foUova. 
But  the  morbid  appeatancefi — however  great  their  variety — group  them- 
sel\*es  in  relation  to  tbe  constaotlf  preaent  tubercle,  vhich  we  have  aee& 
to  be  ibe  iinuiediate  reBultaiil  of  successful  invasion  of  the  tissuee  br  tbe 
tubenJe  iHu^ilhis.  Oo  this  TucC  rests  the  essential  iinitj  of  pbthisis. 
Henoe  ibe  advantage  of  the  lenu  puliuonarv  tulteruiiloHts  over  other 
terminologa  iutroduced  at  a  time  wbea  the  [Mthological  relaiioushiiiB  were 
ill  iindenlood.  Much  of  the  SD-caIIe<l  t-lAasiHcation  of  the  diFease  has  been, 
therefore,  diacardod. 

Tbfrilistribuiiim  of  tulM^rcIe  throughont  the  lung  nnd  the  su))6equent  changen 
wh>oh  tJkke  place  vary  accordinff  to  the  avenue  of  entranc*  of  thft  luuercle  aitii  the 
aeatonen  or  chronicitjr  of  the  procesa.  Three  po^sibilitie^  fall  to  be  considerKl : — 
(1)  If  th«  bacUlos,  as  u  most  ooininon.  reaches  tbe  lung  by  way  of  the  raspirator^ 
puMgea,  tbeinib«eqaei)t  channs  urv  u!^ua]ly,  thoogb  not  a1ways,  (^  niore  chronic 
nntDrr,  and  the  diatribation  ot  the  tubprcutouK  rImnKi>  tnoiv  Intal.  The  micro- 
orgnnifiDi  commonlv  pasaes  the  mam  air-par»a);e«  and  l>et.-<>mt»  entAn^led  in  one  of 
the  terminal  broncbiolesoralveoli.  Ha^ingobtuinedafoiitin^,  thebaciltusinitiAles 
the  Bcries  of  cfaanges  which  gu  to  ihe  evolution  of  the  tubercte— proUferation  of 
epitiieliAl  !in'l  connective-tissue  cells  nnd  accuniulntion  of  niigrat-orj-  leucoi-yte» 
(p.  81).  Thr  furtlit-r  developineuts,  aa  ihc  diBV-rvnt  eli-moiits  <»f  tlie  luug-tissuv 
%n  disturbed,  uill  be  considered  ppe«enlly.  (i)  If  the  baeillus.  as  not  infrotiuvntly 
happena,  mu.'he$  the  Inng  by  wa7  of  Ihe  btood  rin?utntion,  f.t.  froni  a  caseouft 
foeus  in  ftome  ulher  organ  or  gland  or  in  the  lung  itself.  the  su)iAequent  cbanee^ 
are  like1y  to  be  rapid  and  wideiy  distributed  tbroughout  lN>th  lungi;  anil  proliabl/ 
uther  (irtouu  of  the  biidy.  Tlie  micro-orguiisiu  i»  eoiangled  in  cmbolic  fajUiioa 
in  the  alveolar  capillaries,  an<l  here  the  proce-ss  of  tubercle  formation  is  coni- 
monced.  Uy  ext«n.iiuit  the  Blv«.>4.*lar  whI1  becotnes  luiplicated.  (3)  If  the  baciUua, 
m»  occun  rarely.  renchcs  the  luiig  by  wny  of  tlie  lyninli  channels  from  n  cnrtons 
oondition  of  lutne  (t-crt^^bra,  rib)  dr  a  tuber<.-ulou)«  gland,  the  renultant  pmcea 
;»  Iike1y  to  lie  gruiiMl  anii  tocAlii^  In  an  aren,  which  has  for  \is  t-eiitre  the 
'6m  poinr  nf  eruption.  In  this  ca-se,  liketri!^,  the  ba^-ilhi«  starta  the  proce&s  of 
'tuWrtIcft.rmation,  until  a  groap  of  mili&ry  tubercJea  ora  larger  tubercaioas  focus 
[i»  produ«^I. 

In  each  casc,  whilc  the  proceas  of  tuLercIe-foriiiation  ia  the  same  (p.  S1X  the 

«r-eflect^   nnd   resultaiit  appearancea  deiM-nd    on   the    path   of   entrance   and 

cteniioo,  am)  the  ai-utene^  or  chronicity  of  the  prOfeti». 

In  stfut«  niiliarv  tulK>reuliiNi»  the  tuiig  iiiny  ]>ti'«cnt  ijierely  tbe  evidences  of 

'floageatiou  nnd  n  tniliaiv  eruption  of  tubercK^s  vnch  of  wliich,  to  the  naked  eye. 

rW0Olblq*  tlie  rfther— grayi.sh  or  g]'ayifih-yeltow  Bpe<.!ks  nr  graiiiK  abuut  Ihe  siie  of 

fOlHlet   eevd — and,   on    microftcopic   exainiiiatioi),    reveals    the   »tructure   of    tlw 

ilMTole  iilready  deacribecL     Sueh  a   lung  may  contain   in  addition  an  older 

_jliercuIoQ8  focDs,  to  vhich  the  miliary  eruption  is  perhaps  seoondary.    The 

appearanoee  criF  sach  a  focus  are  similar  to  those  to  be  doscribed  pre8ently  in 

reUtion  to  chronic  tuberculosia. 

VTbon  invasion  i«  hy  way  uf  the  re^piratorv  paasagea,  the  proceRi  sometimeii 
beootnes  limitnd  tliruugh  the  develupiueiit  of  tibruui  tiasD«.  Thu  fomn  a  barrier 
Ltn  thff  furtlier  tingrution  of  bacilll.  Liiter  on,  s^hrinkage  nnd  L-i(.-atriwitioii  of  tho 
pan-a  tiik)!'«  placo,  with  )ierh»iis  tiHght  puckering  of  ihe  plcurn  over  the  (nrt.  lliis 
ia  the  k  i  ml  of  tliirig  M^a-n  rre<v>ently.  piuit-niort«>ni,  in  the  lungHof  persoiis  whn  have 
dic«!  froiri  (tther  ntiulilioiiit  altogfther.  On  the  other  hniid,  Uie  procc««  inAy  not 
.be  fto  liiititivl.  The  bncilli  multiply  and  diatnbute  ihenuelves  among  the  tuMies 
ali  dirtHrtioiih  by  dirtnt  (-otitir)uity,  or  tlirough  lyinph  channela,  of*  bv  the  air- 
At  eaeh  |H>iut  of  Hu<-i-cv<fut  attnck  tlie  pro<x-sN  of  tubercle^furmation 
Livpmts  itiM.'lf.  *Jroup«  of  tulirrclr.i  are  formed.  Ttiese  in  turn  ntn^  becODM 
affgregat«vl  in(o  largcr  rni^scK.  The  griidaiil  fuvion  oitd  (H*I1  necro^is  wiitc-h  follow 
|iro<luci>  thu  Hpjw-nrnne<!  kiiown  iv«  casentjoti.     AsMjrmteit  willi  tlic  de|KMit  of  th<* 

Dacilh  'inil  Ihr .^.■.,:„„t  irritatiuii,  eoiigciitive  L-liangu&oc<:urin  Uie  neighbuuriog 

[atructun-v      li  IS,  peribronohitis,  and  broncbo-pneomoutA.     Tbe  above 

^aketeh  im  Muthi  i  riptiveand  expunatory  of  the  appaaranccaof  oanflgertum, 

[Intiltmtioa,  and  oašeuion,  wfatch  are  sometimes  h»s  Kati)(factorily  reformi  to  aa 
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constitutinK  <lefiniU!  btugen  ot    one    process.      Witli   tlie  exteusion   of   dia 
thi-oughuut  tliu  lutig,  ihe  i^UL-cossive  trtcps  of  tlio  uiorbid  procesa  ure  repeated  in 
fresh  urca&    Tbe  auiouut  of  fibrosis  determined  varies  niuch  in  different  coses. 
It  ia  coiiiiuodIj  greater  in  proportion  to  the  cliranicity  of  the  proces-s. 

What  huppens  furthei-  to  tlip  cjiseoua  foci  I  They  iriay  Iieconie  encirclod  by  a 
zone  of  reaotionai-y  filirosU.  Thus  enciinsulod,  the  cheesy  material  sometimes 
caloifies  and  ii  firm  concretion  resutts.  Thia  inay  be  fonnd  »«  situ,  or  if  softening 
occur  in  its  neighbourhood,  it  inay  be  expectorated  in  life  (p.  90).  Sucu 
Hoftening  is  apt  to  uccur,  iind  the  disint^^ratinK  material  tnak^s  tts  way  into  the 
air-paasaKea,  leaviiig  cavitie^  of  varying  sizu.  \\liuri  the  resultaiit  cavitie«  are  of 
Htnul  dimensions,  contrnction  tends  to  foltow  and  tlicir  grniiulutiug  surfaces  iiiay 
gradually  vomu  togcthtT  und  <.-veu  cicatrise. 

The  procesa  is  seldoTn.  }iowever.   50  simple.     By   way  fiither  of  !yinnhati(i 
chaniiels  or   the  bniiirhial  HyKteni   (tmfpiration,  coughing)   tu)>ercle  bacilli  get') 
difitributed  more  wi(lely  thmiighout  tht^  lung.    Tliis  incAriK,  as  we  havo  just  seen,« 
the  disReniinatinn  graduatly  or  more  rapidlv  of  frcsh  tubereles  Mther  isolaled  or 
aggtoinm'atM,  whirli  in  turn  jMi&a  througli  tlie  de.scrihed  series  of  changes. 

Whei)  the  distribiition  of  biu;illi  htm  l>een  thus  elFectud,  the  n-iniltunt  condition, 
conimonly  atlects  lx>th  the  brunchi  ami  l\u:  luiig-ti&suu  proper.     In  on«  eaae  ti 

Si  ves    rise    tu    tu\)ercu1ouii    bronehiti»    aiiil    jjuribi-unchitia    (the    tuborcle   being' 
isposed    in    bead-Iike    fashion    along   the   blood-ves-sels  and    bronchiolea^pen- 
vascular  and  peribronchia!  tuberculosis).     In  anotherc&«e  the  lung  parenchyma — 
alveolar  cavities  and  mucous  surfaee  of  broachioles— is  more  directty  involved, 
the  reBultanI  process  canstituting  n  ca,<i(H>u»  brotit-ho-pncumonia.   This  iii  turn  leada 
t«  further  peri  bron  cliial  und  ix;rivasciilar  invoKomont,  uo  that  it  i;>  ini}>oc>sible  to 
soparate  tlie  conditions  c<niipW-toIy.     Sucli  a  cascous  broiicho-pueuiiionm  inay  bo 
limited  in  exUMisioii  to  a  siiiall  area  round  a  terminal  bi-oncluts,  op  trtAj  Affect  one 
or  more  lobules,  or  mfty  appnrently  involve  aii  entirp  lobe.     Wlien  »ortening  and 
disintegration    go  ahead    quirk]y,    the  clinica!    nhenoniRna  are   corrraponainglT. 
acutfl  (p.  IM).    This  ih  one  typ«  of  condition  whifh  i«  sometlmes  oonfu^d  witul 
croupouR  piiHumtmia.    On  section,  the  diHerenco  betveen  tho  lunga  ii*  appjireut. 
The  lung  of  <:u»eous  pnoumonia   presents  a  more  uniform,  llnt,   uioist  »urface, 
while  iliat  o{  croupuuii  pneumoiiia  is  grimular  aud  dry.     8011161101(38  the  allect^d 
lung  l>ec'OmeH  the  seat  of  an  iibiiruliint  t^5rous  gelatinous,  almost  librinous  exudA- 
tion  —  tho  flo-caltod  "golatiiiiform   intiltration.''    The   iiitiltmtion  ii;  froquontly. 
aecompanie«!  by  caseous  patehes. 

We  have  seen  hDw  lesser  cavities  niay  contnict  and  (ina11y  cicatrisation  ensoewl 
Wher6  softening,  liquefaction,  and  Hischar«)  occur  in  rflation  to  an  exte&uvej 
focua  of  caseation,  lar^r  vomiciv  result.  The*  grariulating  Hurfaeea  are  eaaitj' 
injured,  and  so  meeding  iuay  rcsult.  SufBcieut  shrinkage  ia  u)or«(  dilKcult  of 
attaiument.  Hencc  though  contruction  occurs  up  to  a  certfiin  point,  tl>e  walUHre 
apl  tu  gapc  in  part>  and  a  greater  or  »maller  caritv  continues  permfltuently.  Tbe 
procusB  01  OKcavationuiav  prooced  throughout  a  large  piirt  01  tho  lung,  until  at 
part«  Uttle  is  loft  savc  tiorous  tnilxH'uhv  and  bands,  outiiiiing  cavities  as  largo  ob 
a  hen'6  egg  or  an  orange.  The  cheeAy  debris  which  remains  in  relation  to  iuany  of  , 
these  cavities  contains  tuhercle  Kicilli,  often  in  enoi-nious  quantity,  and  com-^H 
monly  Rtrept04^>rf:i  and  diplocooci,  along  wit)i  elastic  ti.ssue.  ^H 

In  n^gai^d  Ut  the  b!oixl-vesseI«  in  a3i-ct<"d  ftrrtts,  many  are  obliterat«!  by  throm- 
bosi«.  There  niay  Iie  evidence  of  ulceration  of  the  vpssel  waH,  which  in  life  may 
have  cauiied  bleeding.  In  other  cases,  considerable  diln.ta.tiQn  of  one  or  other 
branch  of  the  puliiionary  arterj' — an  actual  aneury9ra — may  be  present  in  relation 
to  a  vomitid.  nuch  aneurysn)s  are  frequently  as  large  as  a  ripe  blaclc  currant. 
They  mav  be  aa  larnt  aa  an  olive.  TIio  aneurysm  occum  on  the  expoficd  stde  of 
the  vcssel,  and  resuit^  from  laok  of  aupport  and  inl1aiumatury  chanf(Cii  in  tho  vrall., 
Itupture  of  SHcb  an  ftneurysra  gives  rise  to  the  most  serious  variety  of  hti^mt 
ptysis,  which  fre(tuentiy  terminates  in  death. 

Some  d^jeeof  emplivseuiaiit  uftually  pn^ient  in  more  chronio  caaes.     Indeodj 
this  niay  ba  bo  considerable  as  hoth  in  lite  aml  po&t-innrtem  to  ohAcure  the  con^ 
solidation.      In  many  cnses,  the  emphy8einatous  areas  alternatc  vith  arejtf 
consolidation.     Les.i  or  more  bronchitts  is  Iikely  to  be  discovererf.     Similarli 
brunchiertasia  uiay  be  pr»!8ent.  more  especiaUy  in  the  t-ase  of  the  amaller  bronchi. 
Thu  pUura  is  ulnio^t  t-urtuinlv  iiivulvwl  to  a  greater  or  less  extent.     Theni 
may  be  evidence  of  recoiit  pk'uriMy,  either  tibrinous  or  scro-fibrinouei.    Whet 
6uid  is  present,  itiuny  be  less  or  moro  blood-staiiied.    More  c:oninionly  thore 
fibrouB   ndhesiona,   either    general    or    localised.      The    pleura  is  more  or 
Uiickenod.    Sonietinies  the  membrane  is  j-|  inch  or  more  thick  and  of 
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densitjr.  The  trabecnlie  paming  from  the  thickeaed  pleura  iuto  the  lung  ahov 
znarked  fibrous  increose.  When3  contrnction  and  cicatris&tiun  have  occurrcd  in 
reUtion  to  a  consoIiditUHl  uren,  tliu  ovt;rlyinK  pluura  prcseuUa  puckered  lupect. 
The  alt4*t-ed  pleur«  inay  or  mav  not  pruisent evidciit  indlcation  of  tuberculous  chans«. 
In  ntany  instances  it  is  siii)ply  librou.s.  Other  ooses  pre-sc-iit  tu)>er<.-iilouR  ncKluIes 
fir  ficalti^re«!  miliarj  tulKTrfe.  K!npyenia  ia  oocaKionally  pr^sif^nL  Thcre  niay  bp 
»•videnem  of  pfrfomtion  of  the  nleura,  fjj.  in  rt^tation  ia  a  supprfidally  pliieed 
voDiiciL.  More  than  one  p:iint  oi  perforAtion  inny  be  found.  In  such  čase  some  of 
the  vomica  contenti«  niay  be  present  aloni{  M'ith  nir  (pneumothoraK,  pyopneun]0- 
thorHxX  and  the  lun^  is  more  or  lejis  i-ullnp-sed,  M-cortling  to  the  les»  ur  grcater 
niDOunl  uf  Gbrosis  lu  the  lung  and  odhetiiuns  with  the  pleura.  Mon*  nhrelv, 
ihroutch  e»cai>f  o(  air  iuto  the  tijssues  of  thu  mcdiiutitium  or  thomcic  vral].  »ub- 
cataneout  emoh^sema  m&y  be  preseut. 

Tlut  ffronrkial  fflamit  are  nioAt  ^neraily  involved.  They  are  enlarged,  ofteii 
forrain^  laive  ma&ses.  Ca^eation  is  freqii6nt,  either  in  small  foci  or  throughout 
the  entire  gMud.  Softening  may  Ite  in  progress,  or  have  led  to  runture  into  the  air- 
uusagea,  ceaophagns,  or  other  Btracture.  At  other times  tbe  glanos  are  ^rtly  caloi- 
nad.  nmiUr  ob»npeB  inay  be  preaent  in  relation  to  tnicheal  and  mediastinal  gLands. 

It  n]ay  be  Bervioeable  Co  add  a  few  wordH  n;garding  the  lines  of  dutnhvtirm  »j 
tht  tufjfmtltiu*  prtKCn  thrtmghavt  thf  lvn*j.  In  the  cotaiDOnlj  occurring  caso  of 
infertioii  by  the  uir-pnasagee,  thu  dnit  doposits  are  found  toward8  tht-  npcjc  of  the 
uj>t>er  lobo  on  one  ude.  Tbiit  gradualtj  extend8  downwardtt.  In  tnogt  caees  a 
stniilar  procc&ji  commenoes  vithiu  a  sliort  »bile  at  the  apex  of  the  otber  lune.  It 
ia  not  cominon  to  find,  as  is  Humetimes  stat'ed  on  insuHicient  clitiical  evidence^ 
that  one  lung  'w  greatly  iuvutvi.-d  and  the  other  i^  free  nf  dlseose.  Abuut  tb^"  same 
tinie  or  someliuKS  soonor,  a  eiuilar  proces«  niay  1>e  diM-overed  tovard«  the  n|>ex 
of  tJie  iower  lobo.  This  occurs  long  beforw  the  upper  lobe  haa  become  alfected 
throughout  The  usuat  extP.nsion  is  nnt,  thorefore,  a  continuous  one  from  above 
downward  throughi>ut  the  entire  lung.  but  rather  through(»ut  eacb  lol>e.  The  liaae 
of  tbe>  lovrer  lol)*!  would  be  the  \a&t  piirt  to  be  reached  in  suoh  ejctension,  nnd  thia 
is  often  so.  On  tlic  other  hand,  the  )>ase  may  be  afiected  much  eurlier  by  inhala- 
tion  of  Ijocillus-bearing  dischnrge.  In  this  waT  a  ba-sal  cas(x)us  pocunionia  of 
con%iderabie  ext^nt  niuv  rchult.  \Ve  liavu  alifa<iy  secii  that.  when  tli«  infti-tion  is 
intmdueoil  by  tlic  bloouL-ireulatioii.  tliero  is  a  widespreAd  disM»miiiation  of  tuliercle 
throughout  hot)i  lungs.  When  the  bacilli  rench  uie  lung  by  lyiiiphKtie  ehanneU 
at  m\  unusual  point,  r./i.  in  relation  to  di-iea^e  of  hony  or  glanrliilar  Mruetures,  the 
diHtrihution  taKe.f  plače  gradunllv  from  tlie  point  i»f  iirst  eniption  ob  a  centre. 

CiuiH^t  in  othtf  Ort/ofu.— Sume  of  theae  are  incidontal  to  tlie  dittease  in  ali  itn 
iforms.  Othera  are  dependent  on  direct  tubereulous  involvement  of  partiouUr 
'Organa. 

Tbe  hcart  is  commonIy  Huinll,  imlIo,  and  aoft,  and  present^  other  evidenoe  oC 
fatt^  dogeneration.  In  nuire  ohrontc  lung  prooeBSoe.  wnere  librosis  lias  prooeeded 
far.  the  rtglit  sid<-  of  ttie  lieiirt  pre.seiits  evidenee  of  uiintation,  nnd  perha[.isu  traoe 
of  nyj)ei-lRiphin  rhanue.  Perit-arditi«  and  end^K-Aniitis  are  not  frequent.  ActunI 
depofeit  of  tuliTcIp  is  very  rare. 

The  Htomach  »nd  bowel  may  show  catarrhal  or  aniyk)id  changea.  The  int4wttne 
majr  present  tuberculous  intittration  or  ulcenition.  Tbe  mesenteric  glands  mAy 
\m  eolarged  and  caseous.  There  niay  be  imlicntion  of  chronic  peritoaitis.  The 
liver  roay  \»  fKtty  or  aniyloid.  Tbe  spleen  and  1[iduey  may  bu  aflected  bj  waxy  dis- 
•■ML     In  the  easc  of  tlie  latter  this  may  Ije  couiplicatv<l  by  iuflaamatory  ch^n^ 

Tbe  touitiK  faucce,  and  more  p»rticularly  the  larynx  may  be  affected  by  tu«*r- 
culous  diseajM.     Iteferonoe  is  maile  to  thene  appearances  elsewbere; 

Tlie  nervnu«  ^3'Ktem  may  Imi  vnnrm&lv  disturbed.  .Meningeal  tuljereolosis 
(eith<»r  i-i-rebnil  f>r  Kpinul)  m«y  detemiine  the  fatAl  result  TulujnulouM  fiH-i  may 
bft  foond  vfithin  thi*  brain.  In  relation  to  (iie  nerves  theui&elvc«  fndence  M 
ntniritii«  uiay  be  diitcovered. 

Tha  muicjes  tlirouffhout  the  body  are  ufoaUy  atrophied  to  a  roarked  degree^ 
»nd  to  aome  euitent  in  a  «tate  of  £ntty  degeneration. 
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|[  Tht)  elinii-ul  nuiuircHtaliouti  and  uoiinte  nf  iiuluiunary  tuberculofdH  an> 
^_tet  iDCMiOKtiint.  The  Kvmptoins  vary  emlleBal}'  in  kind  nnd  degroi*.  It 
wfll  be  ierviceabli^.  iherefore,  to  indicate  briet1y  at  this  point  how  iL  ia  pro- 
pOHAd  to  oouflider  iheae. 
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Aoccpting  thc  csseuUal  uDity  of  pulmouary  tulierculosis  notvvithstand- 
Ing  its  proteaa  mauifeatutioua,  it  ia  ueceBaary  to  discard  os  miHleading  a 
large  part  of  the  attcmpted  sulidiviMonR  of  tlie  Bulijer.t.  ThiiB,  in  the  tirat 
plače,  ali  Bubdivisions  adopted  prior  to  the  eetablishment  of  the  bacillary 
<loctriDc  fall  to  the  grouud.  Further,  it  serves  no  usefiil  purpoB& — and  it 
iH  apt  to  breed  eoufuaion — to  seek  to  iUeutif}'  climL.ally  aH  the  variatioDS  of 
lung  cjhauge  which  inay  ha  recngnised  and  Hi']Mirately  lalielled  post-uiortem. 
Snch  Bpeciona  retinenient  of  diagnoeis  is  faulty,  because  the  proposed  8ub- 
divisious  Iay  too  mucb  Btrees  on  the  locol  lung  lesion.  Thoy  obecure  the 
idcntity  aud  unity  of  the  pathologieal  proce«  aod  itB  cocstitutioual  bearingB. 
The  diaeaae  in  an  infective  malady,  pmduced  hv  invaaion  of  the  lung  liy  the 
tuljende  bacilhm,  which,unlos8  cured,  tenda  towards  death,  not  alone.oreven 
chielly,  lieoiuse  of  disintegration  aud  deatructiou  of  lung,  but  rather  tbrough 
u  proccBB  of  svstemic  iuloxieatiou.  The  efTect  of  this  iutoxicatioQ  is  wide- 
Hpread.  In  additiou,  tliere  falls  to  be  conmdered  the  pos«ibility  of  couipli- 
cation  from  tho  side  of  nearly  every  organ.  Thoso  fliver8)fy  almost  endl(iS8ly 
the  clinical  picture. 

The  oDset  and  advance  of  the  proceas  is  conimonly  most  insidioiia.  The 
patienta  c^innot  teli  exactly  when  it  coniinenee<l — or  they  have  a  most  mi»- 
icading  story.  Thorc  is  im|uently  thc  fallacious  etatomcnt  of  "  catching 
cold  "  somu  tiiue  or  oLher.  There  iiuiy  be  more  dehuite  allusion  to  imhy- 
^enic  siirrouDdings,  orconditioim  favouriug  infection,  or  prcccdent  illneas,  e.y. 
measlee,  iufluenza,  w)iich  rmiy  hiive  led  to  the  dlseaso  or  stiinulated  a  latent 
procesa  to  frcah  aotivity.  In  thi3  conncction  a  word  of  ooution  is  not  out 
of  plače  with  reference  to  Huiiposed  preuedeut  illut»6.  For  esample,  there 
can  be  no  dnubt  that  uianifeJitJitiona  of  tuherciilosia  are  mij^interpreted 
aometimes  and  characterised  as  influenm.  Such  mistakes.  which  might  be 
avoided  by  a  rigidly  earelul  scrutiny  of  tho  chest,  are  a  sourcc  of  iiniuediate 
and  future  riak  to  the  piitleut. 

The  jmtient  nmv  conipUiin  at  firat  of  reRpiratory  nyniptom8,  such  a» 
coiigh,  expectoratinn,  ha'inopty8i8.  dvspnn-a,  huskinesH,  or  pain.  Very  fre- 
quently  the  Hrst  manifestation  to  lic  observed  is  a  pleuri8y.  This  is  unfor- 
tuntttoly  apt  to  be  treated  aa  a  diBeaae  per  se,  aud  not,  as  it  is  in  a  Diajority 
of  caae»,  merely  u  &yinpluni  of  tuberculoHiit.  On  tlie  utlier  hund,  he  may 
cou)plaiu  more  vaguely  of  nianifestations  of  constitiitional  involvement,  f.ff. 
langiior,  lack  of  keennefis  and  fitness  for  work,  loss  of  appetite,  disturl>ed 
digcstion,  loss  of  Hesh,  fcvcri^hiiesa,  6weatiug,  and  the  hke.  In  othorcasos 
the  patieut  iiiay  preaeul  himaelf  because  of  gkndular  enliir^emeut  (cei*vieal, 
axillary,  etc.).  In  preaence  of  auch  cioniplainta  the  dTity  of  the  phy8ician  is 
a  most  pressing  one.  There  is  no  uianner  of  doubt  that,  if  the  conditiop. 
were  uiore  genemUy  snspectc«:!  aud  determined  at  this  early  period,  and  the 
patieut'8  life  reaminged  suitahly,  ciounlleas  lives  might  l*e  saved.  Au  im- 
portant  factor  in  8welling  the  inortalitv  from  pii]nionary  tuberculoais  is  the 
neglect  or  caaual  hmez-fftirt  poIicy  fuIlowed  at  this  tiuje. 

The  apj>earance  of  tho  patient  variea  uiucli.  U  ia  ofUm  characl^-ristic, 
but  not  alwayB  ho.  Some  patienta,  although  gravely  alVected  by  disease, 
remain  fat.  round,  and  well-prefl0rvcd.  This  muat  lie  borne  in  mind.  In 
most  instoncos,  however,  the  evidence  of  loas  of  flesh  and  t-one  is  etriking. 

The  pulient  is  commonly  thiii.  He  seems  thiauer  thuu  Iie  bas  been  or 
otight  to  be.  Tlie  loas  of  adi}^)Otie  li^ue  impre^aes  lines  on  ttie  face  and 
other  parta  whitdi  uhould  not  I*.  The  musclea  are  leHH  bulky  and  more 
flabhy  and  feeble.  Thereby  the  naturnl  roundnesg  of  ontlinc  ia  further  loat. 
In  advanced  atages  thc  patieut  may  become  literally  a  bag  of  akin  and 
bonea. 
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The  natiiral  colour  is  disturbed.  Id  many  cases  ihe  aspect  of  de]icacy 
is  conspicuoua.  The  thinacd,  traiialucent  »kiii  revcals  too  easilv  the  frequent 
tluctuation  of  the  cirvulation.  Tallor  altemates  with  vivid  Iduhb.  Oltea  a 
more  Listini^  tiush  brightens  the  malar  region.  In  other  Bubjects  a  dealb- 
like  pallor  is  continuoua,  and  the  skin  assimies  a  6aUow  or  clayey  tint.  The 
oociuTeoce  of  more  dcfiait«  pigmeotution  ia  diacueaed  lutcr  in  relalioa  to 
the  fikio.  Comniouly,  at  leattl  iu  advanced  alagea,  aome  dtigrce  of  c^anoaia 
maj*  be  Lniced  in  the  blueneea  of  lip-edge,  oose-tip,  eare,  and  iinger-enda. 
The  flkin  inay  be  niarkeillj  dry  and  hareh.  Sonie  degree  of  ichthj-osia  inay  be 
present.     In  mauy  c-uses  it  Is  uuduly  moist  aml  claiumy  {ndr  "  S\vctttin^  "). 

The  akcleLonic  architecture  in  extremely  vurioua.  Every  type  of  indi- 
viduaJ  und,  i:on8eiiuently,  of  thoracic  form  may  be  aftected.  Thi»  fact  muat 
be  kept  def)nitely  in  Tiew.  There  exista  in  some  qQarter$  a  tendency  to 
limit  the  occurreooe  of  pu]mouary  tuberculosis  to  oertain  type9  of  cheet.  or 
al  leaet  to  mamiify  the  frcqucucy  of  it«  occuir^noo  amoug  Buch.  Tbis  is 
incorrect;  for  iTie  diseaae  may  Hhu\v  itself  in  anv  individiud  and  in  relation 
to  any  form  of  chest.  None  the  h's8  is  it  tnie  that  the  theat  is  often  long 
uud  uiuTuw  und  flal.  The  neck  mar  be  con8picuoualy  lung,  witb  promiueut 
ihvrnid  cartilage.  Tbe  hands  and  teet  tend  to  be  long  and  thin,  and.  iifteu 
enough,  are  elitbbed  at  the  end«.  But  the  diaea.se  is  not  limit^^  to  the  long 
and  laok. 

CUniaU  Subdivition. — There  is  a  marked  dilference  In  tlie  rate  and  pro- 
gresB  of  the  diaeaae  in  diOerent  caaea,  whic,h  justitics  clinical  subdiviHion : 
viz. — (1)  Acut« ;  (2)  Sabacut« ;  (3)  Chronic.  While  thia  is  a  handy  plan  of 
groiiping.  we  mtist  bear  in  mind  that  vre  can  oQly,  in  a  re)atiTety  small 
auiaber  of  instances,  relcgat«  the  particular  caae  to  one  of  ihesu  gronps. 
The  great  majurity  uscillale  »o  much  bet\reen  acutencss  and  chrDnicity  that 
the  proposed  grouping  isof  limited  value.  The  Ieadingdiflerence8  in  n!a]>ect 
of  clinical  manifestation  and  rate  of  pro^ens  dei)end  in  large  part  on  the 
nvcnuc  of  infcction.  The  diftercnccs  are  aiso  depondent  on  the  vaning 
conHlitiitiouH  and  iM^nditionsof  Ufe  of  iudividuals  nttacked.  Suuh  difTercuces 
'Wtll  be  ronaidered  lat«r  (vitle  p.  114). 

It  will  he  convenient  to  diacuas  qrBtemafcically  the  dinioal  phenomena 
In  the  foUowing  order : — 

1.  Lun^  i>i/mptoiits.     2.  I'hy9ical  i^gn«.     X  ConstiUUionaJ   Sjfmptitms. 

CompIicatioTis.     5.  Clinical  Varittieji  ontl  l'T\ufTtai. 

1.  Long  Svuftoms 

TlieK  includc — 

Cough. — Cnugh  ia  the  expre8iuon  of  irritation.  The  aeat  and  source  of 
irritaciiui  may  be  varioua.  Most  coinmonly  the  irritation  exiRta  witbin  the 
rospirator}'  apimmtii«.  J  t  uiay.  however.  Iw  fiirthcr  aliold  (ear,  gastro- 
inlBHliuiiI  Iracl.  rej^nKluctiTc  approauhea),  and  in  obseure  rases  this  mu8l  be 
ttome  it)  mind.  Within  tho  retiptratory  apimnitus  the  luiat  of  irritiition  is 
iKDerallv  at  some  jKiint  in  ithe  paaaagea  fnim  the  nostril  to  the  alveoli. 
Certain  (irea-s  of  extra  irntability  have  been  reoognioed,  ^ff.  the  aryteno- 
e]>iglottid4!an  folda  and  the  bifurcatiun  of  the  Irachea.  The  tmclieu  it^elf 
up]teani  tn  lie  dt^linitelj  leftH  reaclivc.  Tbc  acat  of  irriUtiuu  mjty  be  in  ihe 
pleura  <ir  the  lung  Rlru(-ture  lu^df. 

The  itource  of  imUttion  is  fre()uently  the  abrnuce  of  a  mitllrient  8upply 
of  air.  The  cough  uiay  be  interpreted  aa  the  pn^yer— or  the  groan — of  the 
In&g  for  more  air.  This  is  the  cough  which  supcnenca  whon  the  patient 
hM  been  Heveral  houni  tu  brni  in  a  cltMe,  conUned  bedroom.  Gtveu  au 
uiitin)itcd  ftiipply  of  fnvh  air,  aa  undor  pmpcr  sanator)'  T<f*gimc,  thin  cough 
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is  seldotn  heard.  The  immcdiate  cauee  of  cougli  in  manj  coses  is  the  prc- 
scDce  of  expectoratioQ  \vUliiQ  the  paaeages.  More  e»pecially  ia  tbe  coi^h 
likely  Lo  occur  when  the  espoctoration  lias  in  relution  to  more  irritable 
parts.  Thu6,  for  esample,  is  explainod  ihe  iirjfeut  congh  on  waking  or 
getting  up.  The  discharge  haa  aocumulatcd  during  the  comparative  aiuea- 
the^ia  of  sleep  in  the  brouchi,  trachea,  and  put^teriur  part  of  t)ie  liiryux,  aiid 
is  fttit  «8  an  irritant  on  waking.  Onigli  in  a  reflexly  induced  fomed  ex- 
pimtion,  with  closed  glottis,  the  object  being  the  removal  of  the  irritaot. 
In  otlier  iustances  cough  is  the  cxpression  of  inHammatory  irritation,  e.g. 
of  thu  pleura. 

Cougli  in  a  good  deal  a  matt«r  of  habit.  Some  ])er80nH  oough  little  aud 
gently,  others  freqnently  and  noisilv.  It  is  in  part  an  esproBsion  of  tempera- 
ment,  in  part  of  iguorance.  It  is  reniarkable  how  patients  can  be  trained 
to  ocaso  coughing,  whon  they  reooguiBe  the  cough  to  bc  a  mistake.  To  be 
effective  the  tmiuing  must  be  aaKociated  \vith  ampk  freah  air  suppliee. 
Wlien  tuberculuus  diaeaae  affects  the  lftrynx  diroctly  thero  is  an  imtnediate 
ground  for  cough  of  more  dt^tiuite  nature.  It  is  a  good  rule  lo  exauiiQe  the 
larynx  of  every  coughing  jmtieut. 

The  character  of  the  cough  varies  much.  It  m(iy  Ire  short,  dry,  hocking, 
hai'ah,  noisy,  paroxysmal,  accompaaied  by  Uttle  or  mach  difichorge.  It  is 
tiardly  poasible  to  interjiret  exaetly  tlie  vurioua  lype8  of  oough  in  reUtion 
to  variouB  tyxje8  or  stagea  of  disease.  Gough  is  often  enough  aflHociuteii  vvith 
vomiting — a  dietreseing  incident,  vrhich.  if  repeated,  neoe8Barily  interferea 
with  the  patient'8  uutritiou.  It  secms  likely  that  the  aasociatcd  vnniiting 
is  lo  be  explaiued  by  au  ext«usiou  of  ncnx'  st^irm  through  the  vagus. 

Er-pectoration,. — AU  expectoration  does  not  become  sputuni.  In  other 
wor(l3,  in  place  of  spitting,  Bonie  patients  BwaUow  the  dlscharge.  Tbis  ia 
commonly  the  čase  with  children,  and  is  frcqueDt  enough  among  delicate 
rnlults.  The  proi^dure  ia  both  dirty  nud  daugerous.  Further,  aU  sputum 
ia  not  exijectonitinn.  Along  \vith  the  discharge  proper,  there  ia  uii.\ed 
naliva,  and  fre(iueutly  enough  fix)d-stuffs.  either  fnjin  the  stomach  or  niouth. 
The  discharge  ia  coramonly  cHected  l)y  coughing.  With  some  persons  the 
diacharge  proceeda  moi-e  quietly,  welUag  up  rather  tliau  coughed  up.  The 
quaiitity  aud  cliaracter  of  tlie  (fiscimrge  vary  gre.at)y. 

(fi)  Quantily. — There  niay  be  none  at  alT.  This  may  be  due  to  tvro 
causen.  Kither  the  patient  swallow8  it  or  none  is  forthcoming.  as  in  acute 
niiliarr  tuberculosis.  The  riuautity  may  rauge  from  a  moro  tracc  up  to 
mauy  ouueea — it  uiav  bt;  a  piut  or  uiore — iu  tlie  twenty-four  hours.  The 
mere  amount  of  dischargo  bas  no  certain  relation  to  the  gTavity  of  di^eaae. 
Thu8  in  3ome  iicute  varieties  of  disease,  tliere  may  be  Uttle,  if  aay.  In 
other  more  chronic  conditious.  tbe  eKjiectoration  may  be  considerable. 
None  the  leas  ia  it  true  that  the  eontinuouH  diacharge  of  large 
quantitie8  of  expectoration  ia  Iikely  to  be  accnmpanied  hj  losa  of  body- 
weight. 

(h)  Nak€d-eyc  AppeaTances. — The  character  of  tho  diacharge  varies  end- 
leaslv.  It  may  be  largelv  mucoua,  or  may  be  frothv,  or  more  deuse  and 
constatent  or  puriform.  As  it  becouie«  more  compact.  it  tends  to  sink  in 
water.  It  may  be  formlesa  or  more  definitely  rounded  (nummifonn). 
Such  nuuimular  aputuui  probably  comea  from  a  vomica,  or,  it  iuay  bc,  a 
bronchiec tatic  cavity.  In  otimr  inatjiuces  it  [iiay  not  hf.  eaay  to  fix 
certaiuly  the  origiu  of  the  diacharge.  In  a  smaller  number  of  canes,  chalky 
ooncretionR  (lung  calcnli)  are  diacharged  from  tirno  to  tirne.  Theae  are  oSt 
varying  size  and  hardness.  They  have  their  origiu  iu  caacating  foci.  which 
bavc  bccomc  culcareoua  thmugh  the  depoaition  of  phoaphates  and  caritonatee 
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of  catehim.  They  may  oocor  from  bime  to  tiiue  iD  the  same  patient,  &ntl 
tbeo  ceaae  altogetber. 

The  oolour  of  the  expectoration  is  varioua.  It  i!iay  be  white,  gnijrish, 
jenowi8h-gray,  yellow.  Or  through  admisture  with  blood,  it  inay  be 
reddish.  The  lulinuture  with  blood  may  l>e  partial,  in  wbich  caac  the  dia- 
chorge  is  iucrely  atreaked  or  spotted  wiUi  red.  Or  the  blood  maj  be 
intiinatelv  miietl,  in  which  cane  the  diacharge  maj  be  reddish -1irDwn  or  of 
rufltj-  bue.  fn  olher  ca»es  the  eipectoratioo  may  l>e  largelj*  rnade  up  of 
blood  (ridi  "  Haanopt^sia  ").  The  causc  of  the  colour  is  of  some  interest. 
The  red  colour  ia  &aa.\y  exp)ained  vvhere  blood  is  preaeut  In  otber  caaea 
tbe  oolour  ia  probablj  due  to  the  preaeuee  uf  micro-organiRuia.  Thua  the 
graenisb  colour  would  seem  due  to  the  bacillua  yiyocyaneuB,  vhile  the 
Tellomsb  tint  bas  been  traeed  to  the  bacillus  aureus  and  8quamosu3,  sarcina 
lutea,  and  otber& 

Tbe  Buiell  of  tuberculoua  exi>eeluratiun  is  aiawkii§h,  with  u  faintiv 
aruKDatic  cb&racter,  recalling  the  odour  of  tiil>en;ulin.  \VboD  the  sputum  is 
extncted  and  conceotrated,  this  odour  beoomes  more  defiaite. 

(e)  MicroKopie  Appearanc€S,~'The  expectoration  contains  celi  elemeats 
and  otber  debna  from  tbe  reepiratorj  tract  and  hings,  and  a  Tanety  of 
micro-organisms.  more  capecially  tbe  tuberclo  bacillua  It  ueod  bardly  be 
aaid  tbat  from  the  diagnostic  [loiut  of  vie\v  tbe  last  named  is  of  Gret 
moment  It  iiiay  be  determinaUe  when  8yniptoma  and  pby8ical  signa  are 
Bligbt 

Dff^erminitttim  o/ Tuhrtrlf  JiacillHA.—One  of  (liO  romlicst  clinlcal  inethinds  for  this 
parptMc  h  (JahljetiK  inoditicatiou  of  the  ZiehlNeelsen  luethod.  Ilie  piticedure  ia 
aa  fulo«a :~ 

Plače  with  a  needle  a  Ktnall  qtiantity  of  sputum  on  a  cover-glaas,  and  press  a 
■acopil  oo\*er-gIasB  Rently  over  it  so  as  to  spread  the  sputom  as  ■  (hm  tilni. 
Separate  tbe  covvr-giaaBes  hy  alidiog  theni  apart,  and  Uy  them  (sputum  upvarda) 
OD  a  iheet  of  vhita  paper. 

Allo«'  the  cover-glass4M  to  dry.  or  fffnthf  heat  tliem,  and  then,  with  tho  forcep«, 
naas  tlieni  three  timea  dowly  tbroush  the  fUtoe  of  a  špirit  lamp  (to  eoagulato  the 
sinil  talcing  mre  not  to  cimr  the  timi. 

Drop  Uie  cover-ghuB  (Hputuin  ilowriwards)  into  a  WBt4.-h-RUse  (.'ont&ininfc 
cbain  aolution  which  has  beeu  heat*^  g?ntly  until  it  tititm*,  Aft«r  ttpo  mihutei 
riou  coTer-gLua  in  watf>r,  and  tnuuler  to  meth.vl  blue  Roloiion  far  oiu  minutf^ 
■ad  thonaftcr  rinse  in  wat4>r. 

If  tfae  film  18  qDite  bluti,  it  ma7  be  mounted  ;  but  if  red  colour  remains,  repUce 
eover^laaa  in  methjrl  blue  for  a  moment.  When  the  )ilm  is  blue,  dry  tbe  uppcr 
,rCaOB  of  nn-er-gUsB,  and  roount  in  FnrmntB  meiltum  ur  glvoerine. 

If  baJMtn  be  umnI  th«  bluf.*  lihii  mixt>l  be  ilrieil  befort*  mouiiting. 

The  tubercle  bactlli  nrt*  ^taiued  red;  ali  other  baciUi,  celU,  etc.,  are  itained 
blue. 

The  BolutioiiH  u>u>d  ure  um  foUowii : — 

L  Fuchun   ........  1  part. 

A  per  oeot  solution  o(  ourboUc  aoid  in  distilled  water  1"U  part«. 

Abaolute  alcobol             ......  10  parta. 

II.  Motbyl  blue        .......  I  part. 

2A  por  cent  solution  oF  sulpburic  acid  in  dietilled  water  100  |urt&. 

It  in  to  be  lionie  in  mind  thnt  a  n^;aUve  examinatiou  doei  not  alTord 
tive  proof,  Bavo  in  respect  of  tbe  dide  oxaroined.  lu  doubtful  caaea,  a 
of  cover-glan  prepamtioos  most  be  examined.  If  the  rosult  bo 
I  negative,  otbur  examptea  of  Kputum  ahnuld  bo  exaiuinud  (rom  tirno  to  time. 
It  ia  oonvenient  in  auch  caaes  to  liquefy  the  ex{iecturatiou.  Thia  hoa  a 
donble  advantago.  ll  makea  it  more  eaaily  handled  aoil  pemiits  sedimeutn- 
]  tion,  and  iberefore  coucentratiOD  to  oocur.     The  procese  of  liquefaction  inay 
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be  eOected  in  a  variety  ol"  waya  It  is  cDiivcniently  done  by  gentle  heat, 
€.g.  expoeure  for  aa  liour  or  two  in  a  eteam  steriliaer  or  similar  arraDgemeDt. 
Or  it  mav  be  liastenett  l)y  the  addition  of  an  alkitli,  a«  in  the  method  to  be 

deacribed  for  the  determiuation  of  tibroiia  tiBsue.  Wheu  liquefaction  liaa 
been  etrected,  the  more  soUd  clcnieuts  iuay  lie  separated  by  pi*ecipitation  or, 
more  rapidly,  by  nieautt  of  the  ceutrifujje.  Covtr-glass  preparutions  are 
prepared  as  before  from  the  aeditiient.  "ftTien  tuben-Ie  bacilli  are  8i:axity, 
the  chance  of  Hnding  them  ia  thiis  irnraen8ely  increased. 

Other  Miero-or'tanUma  jtresent.—T\\es/&  aro  miitiprous,  and  include  stroptococcus 
pyoKenes,  stflphviococcus  pvogenf«  aureus  and  albus,  niiftuinococcus,  baciltus 
nj^tKr^anous,  bacillus  tetrattoiius.  They  mar  be  determinea  while  the  discharge  is 
■  >ein^  PXUiDiiied  for  the  tuoercle  bacillus.  They  are  of  considerable  KJffnificanoe  in 
relatmn  to  th<.>  clinical  maniftrHtalioiLS  (mixtxl  infectiotis),  &nd  shoulu,  therefore, 
not  be  last  sigUt  of. 

Cfii  Elanriits  and  Fitrrotii  Tissttf. — A  variotj'  of  cells  from  the  Itning  membrane 
of  the  inouth,  r^piratonr  pnA-snges,  aiid  alveoh  ma,y  be  present.  Further,  elutic 
tibl«  may  lie  found.  This  is  vf  iiniKirtnnoe  a«  pointing  to  the  propi*fifl  of 
disiiitegration  vithiii  the  lung.  Kuch  disintegrative  process  is  not  certaiidy  dne 
ti)  the  tuborc-lo  luLciltus,  tliough  inust  coimuc.nity  it  is  so.  Fibrous  tissuo  mav  be 
dct4}rriiiitod  ilIso  iii  the  disoliurge  from  puhiioiiary  absccss  and  gaugrene.  When 
prespiit  ftlong  with  the  tiil»ercle  bacilluB,  it  points  to  a  pi-ogi*essive  proeess  of 
tuberculouB  disintegration  of  luiig. 

IJrtrrmimUion  o/  Ktb}rnis  Tisnue. — Thp  prvsence  of  tihroiis  tiKRUB  is  fiuggest«d  to 
th«  nak<xl  eye  by  the  reci>gnition  of  gr«yish-yellow  points  or  atrings  in  tho 
sputuiu.  'niey  niay  be  detcrmined  more  certaiiily  hy  the  fonowing  method 
(renvick). 

To  a  givfti  qti»ntity  of  »putuin  in  a  test-tube  aJ<)  h  like  quantity  of  a  10  prr  cent 
solutioii  uf  cJiuslio  potatili,  hiuI  Util  the  mixture  fur  a  fL'w  miiiute-s.  Tlieroaftor  h't 
sedimeiitAtiori  iirocced  from  twclve  to  twenty-four  hours.  At  the  eiid  of  that 
tirne  exaraiiie  rhe  sccHnient  niicroNCopieally.  The  caustic  alkali  clears  up  or  dis- 
Rolves  everything  except  the  tihrous  tisRue-  If  tibrouR  tisstie  elenients  are  pi*eMent» 
they  are  conspicuoiia  oa  twiRtHd  Ktrands  or  hiiiullfs  of  fibre,  presenting  dichoto- 
inouK  diviiiion. 

(J)  Chtmical  Characitrit. — The  expectoratioii  conadsto  of  wat«r  in  largest  part 
Hod  ceKain  organic  and  inorgaiiic  products.  The  result  of  a»aly8i»  nece!4.snrily 
varies  a  g(XKl  ileal  in  dilFcrent  sampleti,  A  couituonIy  oc<;urring  sainple  niay  yield 
as  follons  :  Water,  (»(.l-il-l  per  cont ;  organic  hor]ii>s,  .'i-Mper  cent ;  inorganir.  U'?-**"!^* 
\ycr  cent.  The  organic  products  includ«  jnuriri,  Hlhuuiin,  iiuclein,  fal,  f"tty  aeids, 
chole«terin,  Etearin.  tyrosin.  leoithin  extractives.  and,  it  niay  lie,  urea.  The  in- 
organic  inolnde  chlorid«  of  stiHium  and  pliosphat^-K.  Alroholic  and  glyt'erine 
extracta  of  tubercuUms  ex|)ectoration  have  toxic  properties.  The.  latter  can 
digeel  coagulated  albumin. 

Ha:moft\fsis.—1)\\^fXQa  not  ocL-ur  iu  every  čase,  Statisties  (see  article 
"  Hii'nn]ptyHi8  ")  liavt^varied  iniich  \vith  reference  t«  the  Hubjrvl.  Taking  a 
large  statistic,  we  may  8ay  that  UO  per  cent  of  such  cases  show  hamioptysiB 
at  one  or  other  tirne.  It  is  a  remarkable  lact  in  the  experience  of  the 
vrrilor,  that  hiemDptyHia  ia  a  lesa  fretjuent  and  lesa   ^^ve   a^-inptoui   of 

iiulmonary  tulrtrculosis  under  open-air  inetho<ls  of  treatment  than  fornierly. 
n,  respect  of  age  incidence,  it  may  "X'cur  at  any  tinie,  but  is  certainly  lese 
ooinuion  iu  children  uud  voung  persons  before  pubcrtv. 

The  amonut  of  blood  diacharged  varien  much.  There  umy  be  »  mare 
Bpeckiu^  or  atreakiug  or  ataiuing  ur  any  quautity  up  to  a  pint  or  twa  The 
eolour  of  the  blood  varie«  too,  firom  bright  fl"hd  to  various  ehades  of  red- 
brown  and  bUick-brown.  The  blood  may  be  discliarged  alone,  eitlier  fluid 
and  frothy  or  clottt^d.  At  other  tiuiea  it  is  intiiiiately  miugleii  \vith  the 
expectoratiou.  After  severe  ha-iimrrhiuje  the  esjHictoration  isapt  to  reniain 
tinged  Mfith  hlood  for  duy8  nr  longer.  It  is  not  infrequent  to  tind  that  a 
pronounoed  hajinorrhage  is  heralded  ibr  some  days  by  slighter  tingeing 
strcaking  of  the  cipectoration. 
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Htaaoftjša  ta^r  oocnr  at  mnr  suge  of  pafanonarT  mbenulosis.  It  is 
{reqaaitlT  me  of  tbe  euiieefc  nunifesusKrns.  So  trne  is  thia  that,  in  tbe 
abe^Ke  of  ather  sofficienK  explanadon,  soch  as  mitial  stenosis.  or  md*ni 
lesion  of  moath^  noee,  ar  throat,  tbe  occnrrence  of  harQK^>tTss  jostities  tbe 
{ffovisioaal  assamptic«!  thac  tbe  patient  15  tubercaloa&  Tbe  freqaaieT  of 
its  earlr  adrent  gare  riae  to  tbe  false  doetrine  <jS  pktkitit  ab  lurmoptM, 
whicb  ire  maj  diaconnt  as  tbocoagfalr  faUacioos  «1  cKnicil.  anatomical,  and 
eiperimoital  groands.  The  causes  wbicb  lead  to  tbe  occoirence  of 
hsmoptršs  at  ranoos  stagea  of  polmonazr  tubeicaksb  bare  been  ccm- 
aidered  onder  ■  Hanooptrsis  "  (toL  ir.  pt  290^ 

like  PTfiting  cauaes  of  hannaptTsis  are  of  interesL  There  maj  be  do 
apparent  caose.  Thas  it  oocurs  fr^aentlr  enougfa  duiing  sleep.  Tbis  is 
of  iminense  significance  in  relation  to  tbe  rational  treatment  of  tbe  disease. 
I  do  not  beliere  that  griTe  hf  morrbages  are  likelr  to  occur  duiing  sk^  if 
a  snfficient  snpplr  of  air  be  arailable.  Oat  of  seme  600  treated  oa  open-air 
lines  I  bare  not  seen  a  caae.  FTequentlT  tbe  h^emoptrsid  is  preced«!  by  a 
feeling  of  tigbtneas  c«-  f^presion  about  tbe  cbest,  wbich  is  lelieved  after 
bleeding  bas  sapezrened.  Id  other  instances  there  is  a  bistoir  of  stzain  <Kr 
foreed  effort  of  aome  kind  or  undue  excitement.  The  patient  experienoes  a 
tickling  aenaatioa  in  the  tbroat.  wbich  kads  to  coag^  Tbis  is  aoccHupauied 
bT  a  feeling  of  vaimth  in  the  line  of  the  trachea.  and  a  sweetisb  taste  about 
the  palate  and  nioatb.  On  erpectoiation  tbe  patient  linds  to  his  surprise 
that  be  bas  diachaiged  blood. 

What  is  the  effčct  of  the  h^mopt>'sis  I  In  manr  caaes  it  rvlieres.  Tbe 
patient  feels  much  more  comfortable  The  sense  of  oppression  disappears. 
Stnoetimes  the  bitmoirfaage  graduallv  tails  awaT  and  diaappears,  not  to 
retnin.  In  other  instances  tbe  baemoptvais  mar  be  repeated  several  tinie& 
Conaeqaential  amernia  mar  thos  result  either  ^m  repeated  b^moptrsis  or 
more  acutelj  from  a  single  large  hsemorrhage.  Tbis  mav  seriouslv  prejudioe 
the  iaBu&  Or  a  smart  reactionarr  pTrexia  mar  superrene.  Some  degree 
of  pTTexic  distnrbance  u  common  enough — tbough  not  constant — after 
haemoptTsis.  In  sudden.  copious  h;emorrbage,  the  patient  maT  sbow 
alarming  suCfocative  STmptoms  and  mar  eren  die  of  suffocation. 

Fain  and  L^al  Discomfvrt. — TTus  is  a  most  UDcertain  svmptom.  It  is 
frequentlT  absent  in  the  worst  cases.  ThnMighout  iheir  entire  courae  Xh<a^ 
mar  be  no  complaint  of  the  aort.  In  other  instances  it  is  a  conspicuous 
and  recurrent  feature.  Tbe  srniptom  is  of  difTerent  kinds  and  degrees. 
It  mar  conaist  of  a  feeling  of  oppre^on  or  tiredness  throughout  the  chest- 
Or  it  mar  be  described  as  ticklmg.  In  other  cases  actual  pain  is  reported, 
of  dia;zging,  seraping.  hacking,  tearing,  catting  or  stabbin^  charaeter.  The 
pain  is  comrnonlj  intermitteat,  but  mar  be  constant.  In  either  čase  it 
tends  to  be  incresised  on  effort,  deep  resiiiration,  coughing  or  lau^hing. 

The  cauae  and  aeat  of  discomfort  are  worthT  of  careful  consideratioD. 
Thus  the  irritation  mar  be  referable  to  the  thoracic  wall  and  its  attach- 
ments.  The  skin  and  luuscles  are  ^metimes  hrpenestbetic,  and  tbis  maj 
be  dne  to  Deuritia.  Neuralgic  manitestatioDS  (intercostal.  etc.>  maj  Ite 
similarlj  traced.  The  bones  (stemum.  cla\icle.  hbs,  Tertebne)  and  cartilages 
maj  be  undulj  sensitive,  as  on  direct  penrus^ion.  Pain  at  the  lower  part  of 
the  chest,  increased  on  coughing,  is  t'requentlj  the  espression  of  strain  on 
tbe  attachments  of  the  diaphragm  and  other  muscles.  Such  a  condition 
maj  afrord  deKnite  indication  for  sedatire  measures  in  respect  of  the  cough. 
Pain  of  Bcraping,  dntgging,  catting,  or  stabbing  cbaracter  is  probablj  of 
pleural  origin.  At  the  sime  tirne,  it  U  vorthj  of  remark  that  not  ererj 
pleuritic  manifestation  is  accompanied   bj  pain.     Krom  the  state  of  tbe 
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pleura  of  tuberculous  patients,  revealfKl  po8t-mortein»  it  is  manifest  tbat  in 
the  majoritj  of  such  attacks,  paiu  luust  be  uanting.  Pleuhtic  paiii  is 
likelv  to  be  incrcased  on  rt^epiratioD  and  oougbiug.  It  may  bo  referrcd 
to  almoet  aiiy  p»rt  of  the  thorucic  Vf&\\  frt)iii  &\iax  to  base.  Sometimea  it 
is  referred  to  the  alidomeo.  pos^iblj-  vrhen  the  diaphragmatic  plenra  is 
e8pecially  implicatcd.  In  pueumothorax  the  pain  is  often  int^nse,  sudden 
iu  ouaet,  and  either  loculised  or  more  widca|5rc«d.  Pain  of  tearing  or 
gripping  nalure  inay  depend  ou  straiuiiig  or  giviug  of  adiiesioua.  Hatiking 
pain  may  depend  on  some  of  the  precetlinj;  cnuses  or  be  due  to  irritation 
about  the  Iarynx  or  bronchi.  The  more  general  sense  of  oppressiou  maj  be 
refereble  to  congestivo  statee  of  lung  and  the  blocking  of  the  respiratory 
possages  with  secreliou.  The  luug  itself  appeara  to  be  llttle  sbusitiva 
The  aoutest  proce*w,  (^.f/.  rapid  diasemination  of  tul^ivlo,  in  probably  un- 
aceompanietl  by  pain,  and  this  is  siiuilarly  wanting  in  relation  to  adranoing 
luug  disiutegration. 

It  may  be  convenient  to  refer  here  to  the  frequeucy  of  vii/otatie 
irritabilitif.  The  muscles,  apart  from  tenderness  on  percusaion,  may  be 
undulv  irritalde.  Marked  fibriUatiou  foUows  direct  percusaion.  ]mniediately 
Ht  the  point  of  pcrcussion  a  amall  prominence  appears — the  so-caUed 
"  myoidema."  Ttiese  pheuomena  become  more  marked  with  the  progress  of 
the  disease.     They  occur,  however,  in  relation  to  othcr  wasting  conditions. 

■  J)ysprtaa  is  oftou  complained  of.  More  commonIy  its  presence  is 
ndmitted  by  the  patient  \v)ien  c^uestioned.  In  many  instances  it  ia  hardly, 
if  nt  aH,  present.  Often  enoiigh  nothing  of  the  sort  is  experieuced,  «a.\9  on 
goiug  up  hill  and  the  like  or  on  making  eftbrt  of  other  kind. 

Tliis  is  a  paradoxical  s^nuptom,  and  is  not  alwuy8  manifest  wbere  a 
jrrioTt  it  might  bo  looked  for.  D<jul>tleas  individiial  nun'oua  irritability 
playB  a  part  in  its  determinatioc.  It  is  eapecially  present  where  the  lung 
is  rapidly  and  ditrusely  involved.  Thxi8  in  acute  niiliary  disdemination  iC 
is  a  marked  fcature,  although  phyaical  signs  may  be  sparae.  Siiiiilarly 
during  congfstive  tiKacerbalious  of  a  less  acute  proceHS  it  bin^omes  conepiuuous. 
I>yspnaia  is  intensitied  undur  pyroxii:  conditions.  In  more  chronic  condi- 
tions it  is  likely  to  be  present  iu  proportion  to  the  amount  of  fibrous 
chango.  On  this  account  it  is  fi'cqucntly  a  marked  fcature  in  stonemason^s 
phthbua  It  ia  marked  iu  relation  to  so-called  cumpenaatury  emph^-aema. 
klse^vhere  the  writer  lias  [uinteil  out  that  the  tenn  "  compensatory 
emphyaema"  is  on  this  account  misleading.  In  presence  of  a  diaeased 
condition  oharactertsed  by  djrspnoea,  it  is  doubtful  oomponstition  to  have 
developed  auother  procesa  who9e  lejiding  expressioH  is  also  dyapucea. 
"Complementary  "  it  raay  lie,  but  hanlly  "  compen8atory."  Dy8pn(pa  may 
further  bo  the  espression  of  a  compUcating  pleurisy  with  eftusion. 

In  luore  urgent  fashion,  d>'spua-a  iLiay  appear  suddenly  tlirough  the 
productiou  of  u  pueumothorax.  Thf  poBiiibility  of  Ihis  accident  must  be 
anticipatci),  eai)eciaUy  in  cases  whidi  havt;  proceeded  to  vomica- forma tion. 
Severe  dy8pn(pa  niay  })e  also  induced  by  plugging  (thrombosis,  embolism) 
of  a  di\'isiou  of  the  pulHionary  urtery  in  relation  to  the  stagnating  oircula- 
tioD.  From  tirne  to  tirne  phthisical  patients  suner  from  paroxy8iual 
exacerbations  of  dy8pna*a  through  the  supervention  of  asthma.  Ciire  raust 
bo  taken  that  in  the  treatuient  of  the  one  process  the  other  is  not  loet 
eigbt  of. 

Hoarscness. — Aparb  from  actuaUy  tuberculous  le&iou  of  the  larynx, 
{»atients  are  apt  to  manifest  nioru  or  le»H  di-^iturbanoe  of  vutce.  Iu  »ome 
instance«  it  amouuLs  lo  iumsing  huRkiness  or  hoareeness.  In  others  it  is 
ratlier  a  feebleness  of  voico  with  lack  of  olearuess.     It  is  an  expre8sion  of 
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reduced  respiratory  capacilT.  secondanr  anaemia,  and  general  enfeeUraient. 
In  some  cases  it  is  an  earlr  and  charaeteristic  svmptom.  I^t^ngciecopic 
examination  mar  show  Uttle,  save  pallor,  lack  of  vitalitv,  imperfect  more- 
luent  of  cords,  some  degree  of  suhttcute  or  chionic  cataniL  These,  which 
constitute  what  has  been  doubtfuUr  described  as  tbe  pretubeiculous  condition 
of  the  laiTnx.  are  not  inaignificant.  Ther  merge  into  actaaUr  tubeiculous 
leaioDs,  which  are  leferred  to  later.  There  ma^  be  trne  paralfsis  of  one  or 
other  cord,  dependent  on  lesion  of  the  recurrent  larjngeol  nerve  of  the 
conesponding  aide  (e^ieciallv  right.  in  relation  to  thickening  and  adherence 
of  ri^t  apical  pleaia  and  pressore  on  Derre).  It  is  a  good  rule  to  esamine 
the  uurnz  of  everv  patient  sofifering  from,  or  suspected  of,  pulmonarr 
taberciilosi&  Theiebj  the  cause  of  a  tickling  irritating  eough  maj*  he 
discovered  and  rendered  amenable  to  treatment. 


2.  Phtsical  Sigs3 

In  carr^ing  out  tbe  pbjsical  esamination  of  a  patient,  too  mucb 
attention  ean  bardlj  be  deroted  to  insptttion  and  jaaJpation.  Careful- 
nese  in  the  u9e  of  these  metbods  rereals  far  more  as  to  tbe  presence  and 
distiibution  and  duration  of  disease  than  is  geneiallr  suppoeed.  Visible 
and  palpable  defects  of  chest  aichitecture  either  predisposing  to,  or 
dependent  on,  disease  are  &equent  and  significant.  Of  similar  importance 
is  limitatioD  of  thoracic  eicursion  over  one  or  otber  area.  Again,  local 
loBB  of  muscular  fulness  and  the  occurrence  of  lines  and  furTOW3  afford 
testimoD^  to  local  disease,  which  is  often  missed.  In  tbe  relinemeut  of 
other  metbods,  it  mav  be  feared  tbat  delicate  precision  in  inspectiou  is 
sometimes  neglected. 

In  relation  to  perruision,  tbe  normal  Umita  of  lung  resonance,  both 
KUperior  and  inferior,  miL*t  be  recalled.  More  especiallv,  careful  percuasion 
of  the  supracla^icular  triangle  and  tbe  corresponding  area  poetenorlf  must 
be  practiaed.  Lung  re^^^nance  should  be  sought  for  an  inch  and  a  balf  or 
more  above  the  clavicle  on  each  side.  Percussion  must  also  be  practiaed 
with  čare  laterallT.  Tlie  axillary  areas  are  wortby  of  special  atteution. 
Cbanges  are  particularlv  common  here  in  voung  subjects.  Hyper-resouance 
ifl  t«i  be  uoted  as  carefullv  as  percussion  dulness.  Patchr  hjper-resonanee 
is  highly  signiticant.  The  emphvsematous  change  to  wbich  the  hj-per- 
resouance  is  referable  is  frequentlT  complementarv  to  consoUdation.  which 
niay  itself  be  directly  obscured  bj-  the  evidence  of  emphjsematous  ctiange. 

In  pructising  auseidtation,  the  quabtr  and  cbaracter  of  the  respirator\~ 
inurmur  are  especiallj  to  be  studied.  There  is  sometimes  manifested  a 
tendency  to  dweU  too  eiclusivelj'  on  the  presence  or  al»sence  of  acc-ompani- 
mentH.  Tbis  is  a  mistake.  Grave  disease  is  frequentl7  present  witbout 
any  accompaniments  whatsoerer.  Cbanges  in  relation  to  the  resipirator^' 
murmur  are  of  iutinite  varietv  and  8ubtlety.  The  respiraluri-  murmur 
should  I«  carefully  analy8ed — resolved  int't  its  two  phaees  of  insjtirjtiou 
and  expiration,  and  a  judgment  passed  oii  each  as  to  quabty,  leogth,  etc. 
beginning  preferably  uith  ezpiration.  Such  analrsis  is  of  infiuite 
aiguificance  in  relation  to  diagnosLs.  The  determinatton  of  accom^tanimenUi 
will  lie  rendered  easier  and  more  exact  if  the  preUminarv  determination  uf 
quality  and  cbaracter  of  respiraUir}'  murmur  be  carefuL  Thereafter  the 
State  uf  vocal  resonance  will  Ije  found  to  aHbrd  important  corroborative  or 
c^nrective  te8timony. 

Tbe  pbyaical   signs   \at\  endle!«sly   under    different    conditions    and 
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iu  diB*erent  »tage»  of  tho  diseaae.     Il  viU  bc  conveoieui,  therefore,  tu  group 
tihem  as  lbllow8: — 

(a)  Physical  Sigjis  it/  Adoancing  Connolidation. 

(6)  Physir.ai  Sif^iu  of  Vnmica-formation. 

(c)  Physic(d  Signi  of  Incipicnt  Tuhcrculosis. 

(d)  Physical  Siz/ns  o/  Cicatrisiny  Lvjiff. 
{r)  Physicai.  Sijns  uf  Miliary  Tuhercnfosis. 
Tho  phjsical  signs  of  pleiir)sy,pTieiimothorax  and  hydro-  (py»-)  pneunio- 

thorax  are  cousidered  e]sewhere. 

(a)  Physical  Signs  of  Advancing  Consolidatiun.  —  Inspection  may 
deterinine  ctieal  deforuiation.  either  general  or  kical.  General  defonuatiou 
is  illiiRtrated  by  \vhiit  ia  desiiribod  as  the  paniIytio  thorax,  ThiH  form  is 
coramou  euouj^h  amoug  the  subjects  of  pulmoaary  tuberculosis.  It  must  Vw 
uuderslood,  liowev<;r,  that  tubcrouldsifi  ouuurs  frequ(mtly  apart  froiu  this,  in 
cheslH  wiLhout  eviduut  iniliiil  deparlure  froai  ihe  uoniial.  The  KOKialled 
jHiralytii:  eheat  (l>iully  t«nnp<l  phlliincnd)  i«  conspii;inmnly  Icjng  and  flat. 
The  houy  structures,  sternunt,  ribs,  cosUiI  cartilages,  and  cla\-icTe  are  well 
de6ne<L  The  interct>fltal  sjioueH  and  natural  fiK)Vi>.  (Kiipni-  and  intraclavinular) 
are  comiurmly  deep.  I^ui8'8  anj^le  it*  prciminent,  The  epigastrie  (costal) 
angle  is  acute.  The  scapula;  tend  to  prujoct  from  the  sides  of  the  thonix 
iu  tt'iug-like  foshiou  (alar,  pteryii:oid).  Loctdisrd  tlattemng  may  ocuur  at  auy 
puint.  It  is  eHp&iially  cmumim  at  un«  ur  otbt^r  h\k;x,  ttr  IhjIIi.  It  inay  I«! 
faund  at  the  Isises.  The  two  gides  Kbuiild  be  conijiared  carefii]ly.  anteriorly 
and  pn8teriorly.  from  aide  to  side  and  from  above  down\vardrt.  The 
tnuacukturc  ol"  the  lwo  aides  may  be  fouud  variouslv  altered  Very  often 
Ittcal  atrnplij-  of  uiuncles  may  be  deteriuined.  Associated  \vith  UkmiI 
riattening,  displaceniput  of  iKtnes  njay  ocour.  Thus  the  st^^rnai  end  of  the 
davicle  may  be  more  consplcuoiis  on  one  aide — fre<piently  on  the  side 
oppositc  that  where  most  retraction  bas  occuiTcd. 

luapetitiou  iuay  further  detect  alteratiou  iu  respect  of  uioveiueDl.  The 
tyiM;  of  respiration  uuiy  Im  altered.  More  eapecially  there  ia  apt  to  be 
iUminntion  of  tudventent..  This  may  l>e  general.  The  excnr8ioa  of  the 
cheet  inay  Wi  limited.  There  may  be  imperfect  deacent  of  the  diaphragin — 
inauffiuient  diophragmatio  respiration.  The  defoct  of  movoineut  may  be 
loc:ali8ed  to  une  nide  and  to  one  area.  Thu«  inaulUciouL  a])iual  uiovemont  is 
conunon.  ThiH  iDay  l)e  unilateral  or  bilateral.  Or  the  insuflicieQcy  inay  be 
boKal. 

Pafpntion  affordfi  contirnmtory  and  enppleuicntary  evidence  in  respect  of 
form  and  movement.  The  extent  and  limils  of  the  def)fieutjy  are  more 
;njeurately  gange<l.  VtM^il  fremitus  \vill  prolKil>]y  bt;  fnund  nmdiHed.  Asa 
rule,  in  ordinarv  consohdation,  the  fremitus  is  defi»it0ly  inereaacd.  In 
others,  partieularly  \vherc  the  pleura  is  much  implicatcd  (thickening, 
adhe.sions),  the  vocal  fremitus  is  reduocd. 

P/rcussion  elicit«  dulnesa  over  a  greater  or  smaller  area.  The  estent 
and  degreo  of  dulness  vary  with  the  distribution  and  amonnt  of  cnnsoUda- 
tion.  Dulnesa  is  prubably  to  be  made  out  at  one  or  both  apices,  but  it  may 
be  distributed  any^v]ier0  and  anyhow  (lobular,  lobar).  Correai>ondiug 
portioDS  of  the  chest  (apices,  axUla',  bases,  and  so  on)  wiU  be  carefully 
compared.  Freqwently.  areas  of  hyper-re.««nance  may  l»o  dietinguished — 
complementary  eniphy6ema  (badly  lormed  compeneatory).  Theso  should  be 
notcd  with  extrcwe  čare,  as  such  hyper-re3onanoe  teuds  to  ob.scure  condi- 
lious  of  consolidatiou  \vith  whieh  the  euiphysema  h  (iss*x;iateii.  Tu  some 
eases  the  hyper-resf)nant:e  is  actuaUy  tyiapanitii:  or  8nbtympanitio.  This 
may  be  due  to  re1axation  of  lung  tissue  or  to  tracheal  vibration,  if  percuBsion 
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tr  a  consolidal^  apex  be  directed  towards  the  trachea.  or  it  maj-  he  due 
the  preseoce  of  a  vomica.     The  Bijjns  of  vomica  formatioD  wiU  be  con- 
aidered  presentlf . 

Auecuttation  reveals  changes  m  tbe  respiratory  muriuur,  probabIy 
accompanimeiiU  ot'  some  kiud,  aod  cbaoge  in  vucal  resuuaDce.  Thua  the 
reapiralorj'  umnimr  m  varitmalj-  UKHlified  froni  tlie  purely  vesioular.  It  may 
he  actuaUy  bronchiaL  In  some  casea  it  approsiinates  this  merelj — broncho- 
vesictUar — bolh  vesioular  and  bronchial  quality  l«iiig  present.  Or  the 
chaiige  inay  be  detocted  in  the  espiration  ODly,  which  ia  proloiigod  and 
blowiug.  In  other  caoeB  the  alLemtiou  amountit  ratber  to  prunouuGed 
harshness,  or,  agaiu,  to  marked  feebleneas.  AccomponimeDts  aro  freqiiently 
audible,  especiaUy  crepitations  (mucous  r&les).  These  mar  be  iuany  ur  tew. 
They  mav  be  fine.  lucdjmu,  or  uoarse.  As  a  rule,  the  more  the  discharge, 
tbe  more  abundaiit  »ud  the  coarser  and  more  bubbUui;  ar«  tlie  aocompani- 
nieot&  Ghonchi  are  often  present  also.  Voi^l  resonance  is  comuu>nIy 
increa^,  but  mav  be  diminished  or  absent.as  vrhen  the  pleura  is  thickened. 
rieural  frictiou  may  be  determiued  from  tirne  to  tirne.  It  muat  be  borne 
io  mind  llmt  pleuri8y  ixvTir«  rrequeutly  without  andible  friction. 

Aoceutnation  ol'  heart  soundš  is  uommonly  deUirmiuiible  over  a  grcatcr 
or  lees  area  on  tbe  aOected  side. 

(6)  Phjfsicai  Si^TU  o/  Vomica  Fifrrnation. — There  ia  commonly  sume 
idence  of  couaolidation  (v.8.)  The  more  positive  tugns  of  excavatiou  are 
ibtained  on  percussion  and  attscultation.  On  ptrcutsion.  the  resonance  is 
eqaently  tympanitic.  This  tympauitic  percusaiou  sound  ia  more  striutly 
miLsical  than  urdinary  [•crcuMiiuu  ^juiida.  It  may  on  Lhis  aouuunt  be 
Kpuken  uf  aA  a  mttr,  vrhile  p«rcu8aion  ntsults  in  general  are  advantageonaly 
terined  munJi.  This  tympanitic  note  alters  in  pitch  under  certain 
oonditiona  Thus  its  pitoh  is  roised,  if,  while  percuasion  is  proctised,  the 
tient  open  his  mouth  (Wiutrich),  or  iuspire  dooply  (Kriedreich},  or  rise 
ihe  neuumbent  to  the  sitting  or  atandiug  [Histure  ((rerhanit).  Perctut- 
may  liirtber  yield  a  cracked-pot  nound  {bmii  tU  pol  /SU).  It  must, 
er.  be  borne  in  inind  that  the  o(K:iirreDce  either  of  tjnnpanite«  or  ol' 
t1ced-]>ot  Bouud  is  DOC  contined  to  vomicie.  They  may  be  determined 
■ometimea  in  relation  tu  relaxed  eoudilions  of  luug  and  yielding  cltest 
wall0. 

Autcuitation  may  reveal  low-piiched  bronchial  (cavernous)  ree()iration. 
AotnuUj  nmphoric  respiration  niay  be  present,  eepecially  when  the  cavity  is 
large  and  su)oolh-waIled.  Souietimcs  the  respirotion  is  of  clianging  or 
inBtamiir}ih()8in);  variety.  That  is  to  aay,  iuspiration  comrnimcifs  of  harsh 
Teuoular  typt!,  and,  aa  it  contioues,  aseumee  the  cavernous  or  auiphoric  tvpt*. 
he  mpiration  aeema  to  expand  in  freedom,  as  if  some  obstruution  had  bcšu 
nm.  If  aL-companimeiil!!  Im  pn>(ent,  as  is  often  the  cuse.  thej  are 
mmimly  hubbling  crepilatiuuH,  witb  a  metallic  ur  Hubmelallic  (so-called 
oousouatiug  ")  ring.  Vncal  resonanc«  is  frecjuently  increased  to  tbe  eztent 
i)eot'»hIiH]uy,  i.e.  artieulate  soands  are  conducted  to  tbe  ear  with  much 
iy.  This  is  usually  best  dctermined  in  relutiun  to  whi8pered  sj>eeuh 
hiffpering  pectoril«Kjiiy).  What  haa  becn  teruied  post-lunic  suctiun  or 
the  india-nibber  bali  sound  nuiy  1»  diacovered  sometimes  vhen  the  piitient 
ughs  durin^'  uuseultation.  Follovring  ttie  cnugh,  thore  is  audible  a  hi;;h- 
d  iu»4plntt<'ry  sound,  which  lias  been  attnbutod  to  a  suctiou  iictiou, 
I  on  tbe  ehu(tk:ily  of  the  consolidjitcvi  tiasuo  round  tlie  vomioa. 
;  in  relation  to  laree  vomica^  with  itlniudiint  stMTetiou,  aome  deene 
of  HucooflRJoa  niay  be  sotight  Succussion  i«,  bowi<vur,  more  rhiiricteristio  of 
iydro>  (pyo-)  pneumothurajc  (^.v,)  Similarlv,  Trousstiau's  buli  or  anvil 
voi-  VII  7 
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phenoinenon,  wliitih  is  charaoteristic  of  pnemnothorax  (^.v.),  ia  alao 
sionallv  descrihod  in  relation  to  large  vomicie.  WheD  the  vomica  is  large, 
and  tJspeciu.Uy  wheu  it  is  on  tbe  left  side,  cardio-pneumonio  munuuis, 
Hjratoliu  in  timo,  may  Bometiniea  be  he^rd.  At  other  tiinea  cUcking 
aocomjMiniinentR  are  presHnt  in  relation  to  the  8y8tolii!  phnse. 

(c)  FfiT/sical  Sigtui  of  iTicipient  TuhercuJ^sU. — The  early  determination 
of  pulmooarj  tuberculosia  by  phyaical  signe  aflbrds  scope  for  great  rctine- 
ment  of  methods.  lu  proi>ortiou  to  the  earlinesa  of  the  procesa,  the 
p]iy.siwil  HJgns  are  alij^hlar.  TIihj  are  cnnw-qiiently  a[)t  to  be  misaed. 
iteliablo  skill  i.'an  only  be  obtained  after  prolongod  and  carelul  practice. 

Auacultatioji  alfords  the  more  delicate  tests.  The  auscultatory  phe- 
nomeua  include  sHght  moditicattous  of  the  uormal  respimtory  inurmur,  e.g. 
enfeeblemtnt,  harsbueBS,  int«rrupted  or  oog-wheel  or  j«rfcy  respiration,  pro- 
longed  oKpiration.  blowing  expiration  (broncho-voRiciiIar).  \Vhpn  the  re- 
spiration  is  actuaUy  bronchial,  the  process  is  sometMng  mort^  than  incipient 
morely.  Such  phenomeuu  are  of  special  significance  whcn  lhey  are  local- 
ised.  Thus  enfeeblemeut  of  respiration,  wheu  univereal,  may  point  to  bad 
habit  of  respiration  or  other  general  defect.  Similarly  univcrsal  harehnesa 
niay  be  due  to  broucliial  iiatarrh,  and  ao  with  the  other  modifications  which 
have  been  nientioned.  Tlie  Kinie  phenoniena  when  localised  to  one  or  other 
portion  of  the  chest  are  indicative  of  local  damago  to  lung,  and  in  the 
great  majority  of  inatances  such  looal  damago  is  of  tubcrculoiis  naturc.  In 
like  manner,  the  preaeiice  of  localiaed  acjcompaiiimeuts  ia  bignilieaut,  e.g. 
crepit-ationH,  rhonchi.  The  prenence  of  crepitaLionK  li>t!re  and  there  afTords 
strong  corrobomtive  evidence.  Their  detection  shauld  lead  to  a  most  čare* 
fn.P»orutiny  of  the  breath  sounds  thronghout  the  ohest,  Definite  orepita- 
tion  ia  not  likcly  to  bc  preflont  without  alteration  of  respiratory  murmur. 
The  latler  is  fre(;[ueutly  misaed  by  the  unpraetised  ear.  In  the  Hame  way, 
rhonchi.  when  brealised,  e.r^.  to  an  apex,  are  of  greater  significance  than 
when  generaUy  diatributed.  In  tbe  latter  čase  they  inay  te8tify  to  the 
prcacnco  of  bronchitis,  whilc  in  the  fornier  they  mark  a  patch  of  diseaaed 
lung-tisaue  round  which  a  catarrhal  procesa  liugera. 

PercussioTi  yitdiLs  reHults  of  iniportance  even  at  f*arly  stages.  Ali 
portions  of  the  Uing  Jnuat  be  exaniined.  Corresponding  portiona  niuat  be 
oompared  with  earo.  More  especiallv  the  two  apiccs  raust  bo  tested  com- 
paratively  in  reepect  of  percuasion  soimd  and  oztent  of  resouant  area.  In 
tesbing  the  apicea  frum  this  point  of  view.  in  addition  to  pnietiaiug  per- 
cuBsion  anteriorly,  Iaterally.  and  paHteriorly.  it  is  serviceahle  to  percusa 
vertically  from  above  downward8,  the  pleximeter  finger  being  disposed  in 
curved  faahiou  over  the  upper  limit  of  the  luug  from  back  to  front. 
Thereby  it  will  be  fouud  tliat  cliaugea  in  resonance  depend«nt  on  early 
apical  consolidation  are  inons  certJiinly  reviuiled.  Lastly,  h3rper-re«onance 
ooourring  in  patchy  areas  must  alway8  be  regarded  as  snspioious,  even  iT 
dulnesa  bo  leas  ccrtainly  determiued. 

Palpation,  and  inspectivn  may  iudicate  aliglit  degrets  of  natteuing  n; 
retraction  and  loi-al  iuHufficieucy  of  mnvemt?nt  which  may  be  Hignificani. 

Repeated  esaniinationH  aro  olten  nec-e88ary  at  the  earliest  stages.  TbO' 
reaults  obtaiued  at  eaob  examiuation  should  be  carefully  noted  at  the  tirno 
and  compared  with  the  rcsults  of  eub8equent  examination.  6y  such 
moans  exactnuBa  of  early  diagnosis  is  inaured.  Having  regard  to  the  isBuea 
Lnvolved,  too  great  eare  cannnt  be  devoted  to  the  diagnosia  at  this  sta; 
The  physical  signs  will  bo  interpreted  alway8  in  light  of  other  maulfes 
tioua.  Further,  the  didereuces  which  exisl  noruially  bctween  the  two  aid 
muBt  not  be  overlooked.     Thus,  at  tbe  right  apex,  the  respiratory  aoun 
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are  cQmnion1y  more  pronounced,  and  expiration  prolonged  and  even  blow- 
ing.  The  dilTerence  in  anatomical  limita  and  relatioos  ou  the  two  tudes 
luust  bo  kept  iu  view. 

((/)  Phytieal  Signs  of  Cicatrising  Lung. — The  phenomeaa  are  more  oou- 
spicuous  when  the  lelt  aide  is  involved.  Jnspeetion nnd  palpation  may  reveal 
cousiderable  deformation  of  thorax.  The  afiectcd  slde  luaj  be  found  tlatteocd 
aad  smaller,  iu  whoic  or  in  part.  Tbc  anatomical  Tcaste  aod  interspaccs 
inuy  be  uuusuaUy  iiiarked.  Tliere  may  be  uiidue  t>xpusure  of  other  organe, 
f.g,  hoart  and  great  vesnels,  through  retraction  of  lung.  Cardiac  piilsation 
niay  be  visible  over  a  wider  area.  Marked  pulsation  may  be  obaerved  in 
rcUtion  to  tlie  pulmouarr  arterj  (lees  conunoulj  in  relation  to  aorta).  The 
vibratiuu  produc^d  by  closure  of  tbe  pulmoDary  valvuti  may  be  evident  on 
palpalion.  There  ia  frequeully  evidenc«  uf  diaplacement  of  organa.  For 
esample,  the  heart  niay  be  drftwn  upvardB  and  to  the  left ;  the  diaphrogm 
and  abdonjinal  organa  may  be  drawn  upward8 ;  the  vertebral  column  may 
bocome  twiated  laterally.  Ou  pavu^on,  there  is  more  or  lese  estensive 
duluesa,  according  to  the  dUlnbution  of  the  procesa.  On  auscuttation,  there 
may  be  diminutiou  of  re8piratory  murmur.  abseucc  of  accompauimouta,  and 
reducedvocal  resonance  (the  pleuru  ia  cummonlv  tluckemMl).  Ofteneoough, 
liowever,  the  breatbing  ia  defiDitely  broDchial,  accompanimenta  (rbonchi, 
crepitationa)  are  present,  and  vocal  resonance  ia  increaaed.  The  other  lung 
ia  generally  more  or  leea  emphyBcmatou8. 

(e)  Physicai  Signa  o/  Miliartf  Tuherctthsis. — These  may  be  few  and  fai- 
from  characteriatic.  Indeed  a  niottt  atriking  fact  in  relation  to  the  con- 
ditioD  ie  the  disprojKirtion  ljetween  phy8ical  signa  and  the  gravity  of  the 
8ymptom8.  Inspection  revcals  marked  dyspnoea  —  hurhod,  shallov 
respiration,  with  active  alie  uaal  On  ptrctution,  little  may  be  detected. 
Conimonly  there  is  hyper-reaonance  —  perhapa  trmpanitic  Thia  ia 
&equeDtly  determined  anteriorly.  In  other  caaea,  patchy  areas  of  dtilne«a 
mfty  bo  diaoovered.  On  autcultatum,  the  rapid,  8haUow  breathing  will  be 
^ain  uoted  over  the  wholti  ctieet.  The  breatb  aounda  are  fre(|uently 
marked  by  accompanimenta,  eapeeiully  rhonehi  and  bubbling  or  creaking 
crepitatiouB ;  or  the  breath  anunda  are  conspicuoiialv  feehle,  or  again,  harsh 
luid  even  brouchiaL  Friction  is  sometinicB  detect«d.  Along  with  signa  of 
the  more  acute  procesa,  there  may  bo  ovidonoe  of  an  older  localiaed  affcctiuu, 
e^.  at  one  or  other  apes. 

8piTom^Ty. — The  vital  capacity  of  tuberculoua  Iiings  i«  reduced.  Thia 
is  detennined  by  reckoning  the  volume  of  air  which,after  forced  inHi>irutioo, 
is  ezpelled  by  forced  expiratioD.  It  roay  be  meosured  by  moans  of 
Hntciiinaon'a  apiruuieter.  The  degree  of  rcduction  varies  mucli  in  difTereut 
instanoea  and  mayamount  toaa  much  as  50  percent  ofthe  nomial  oapacity. 

JtIhUgen  £ay$. — lUiimination  by  meana  of  Bontgen  raya  ia  servioeable 
[in  diagnosis.    The  applicutiou  of  the  raya  ia  uouaidcred  on  p.  119. 
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iTbeae  incltide — 

PxfTexia. — The  temperature  ia  extreniely  variable.     For  long  perioda  the 

t«inii>erature  (takeu   two.  three,  or  fuur-hniirlv)  may  t«  found  normal  or 

subnormal,  and  thia  uvou  wheu  HymptoiuH  aud  piiy8ical  signa  auggeal  preaeut 

iMtivity  (seo  Chart  I.).     At  other  tiniea — it  ia  not  aiwaya  evident  why — the 

ipuratarf;   utay  become  elevated,  the  pyrexiti  wuve  oaauming  the  re- 

mitlRut  or  inUirmittent   type,  leas  oomnioDly   the  oontinued  typo  (see 
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^M            Chart  in.Y     Becanse  of  this  variableneas.  which  ahtnrs  itBelf  froui  hour  to 

^M            hour  oa  woll  as  Irom  dav  to  dav.  it  is  ol  imiKirtance  that  the  tcmp<.initure 
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be  laken  both  ref^ularlj  and  frcquently.     In  ali  caaea  the  temperature  should  ^ 
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vave  iB  replaced  hy  the  almoet  straigfat  line.  T  have  freqneDtlf  had 
huiirl^r  obserraticpiui  made  in  auch  caaee  aod  found  the  unifomi  temperatur« 
undisburlied. 
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lu  othcr  caaes  the  teiupemlnre  ahow8  a  8iil>-rebrile  waTe  (see  Chart  IL). 
3n  Lhe  mortiing,  and  perhapH  thrnughout  the  greater  part  of  the  da)-,  the 


^tm 


iWi> 


■  ninatnUm  nt  imtitimtirf  |i]Mv«M  la  nUUnn  to  nvanant  luMDncriMHpi  llMnp«Mtm 
aftarwMd»  bdi«  ranUamnatf  Hun—H-    TW  Iom  Ib  w«%lii  aru  ilio  Botcworthy. 


DormaL     TowardH  eveuin^,  however,  or  it  may  be  in  the  aflernoDn 
rarelj"  in  the  moroing — the  temperature  may  reach  99''-100'5'  F. 
luoh  rab-febrile  waTes  are  common  eoough  iu  eiibacute  and  ohronio  oondi- 
tnated  od  prot«Qtive  linea,  witb  inmifHcient  aeration. 
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96'*-l(>4''  F.     From  tirne  to  time  ihe  difliBrent  tjpes  jdaj  be  eetabltabed  in 
relation  to  the  same  individuaL 

The  cauae  of  the  pjreua  is  not  quite  clear.  CUmcall^  it  is  not  alvaya 
determinable.  It  seems  mt»t  reaaonable  to  8eek  for  it  in  the  atearptlon  of 
»olublt!  luiins  produued  hy  thu  luberole  luiciUuii.  And  in  support  of  tbiit 
view  may  be  dted  the  pjreiial  disturlwnce  proihiced  by  the  introdnction  of 
taberuulin  (see  Chart  VL)  and  the  violentlj  SAvin^ing  temperature  in  miliair 
diaBenunatioD  throughout  the  Itiog.  On  the  otber  biand.  it  must  be  reoalled 
how  fieqaentlj  tube^cle  1»  preaent  in  the  luog,  in  conaiderable  actiritf ,  as 
Judged  by  phjncal  signs  and  expectoration,  and  similarly  in  other  organa, 
withoQt  a  trace  of  pyrexia  from  day  to  day.  The  presence  of  other  organ- 
isms  (sireptoooocuA,  staphjlococcus)  muat  be  bonie  in  mind,  and  tbe 
pyTexia  attributed,  in  part  at  least,  to  the  mixed  infectiou.  The  tempera- 
ture chart  lionietimee  recalls  the  chart  of  pyaanua  not  a  little.  This 
view  ia  emphasiaed  by  the  remarkably  rapid  change  which  is  ]mxluced  in 
the  type  of  temperature.  wfaeQ  the  patient  is  plaoed  imder  oonditions  of 
hyperacration. 

In  ioterpretini;  the  temperature  record  from  day  to  day,  tt  is  to  be 
borne  in  mind  that  the  tnberculous  patient  is  unduly  senaitiTe  to  disturb- 
iog  influencea.  £xcit«ment  (even  Uie  rimts  of  friends),  fatigue,  wQrry, 
^0tro-inteatinal  initation.  onaet  of  menaea,  cahous  teetb,  and  the  Uke,  mAy 
each  be  sufficient  to  cause  considerable  perturbation  in  the  temperature 
WBve.  Moro  pmDouiiced  porturbations  suggeet  eiteosion  or  compUcation, 
whicb  mual  be  dou^hl  fur.  A  freah  focus  of  pubuouary  disease  may  be 
fouDd,  with  iocreased  abaorption  of  toiins  (^.  the  elevalion  of  temperature 
induced  by  injecting  eren  small  doses  of  tuberculiu  into  the  tuben^ulous 
patient^  Or  there  may  be  a  miUary  diasemination  of  tuberole  throughout 
the  lungs  or  atiil  moro  mdely.  Or  there  may  be  secondary  involvement  of 
[other  (irgauB,  e.g.  the  intestine. 

Undulv  low  temperature  ia  no  lesa  wortby  of  consideration.     It  may  be 

[■asociated  viiih  grave  circalatory  depreasion,  aa  at  the  downward  dip  in  the 

~  itermitteut  type.     It  may  be  aigniticant  of  shock  or  coUapee,  as  sometimes 

pneumuthorax.     It  iuay  be  aasociated  with  hiemorrbage.     In  this  latter 

it  may  be  sacceeded  by  a  reai:tioDary  pyrexia  (see  Chart  IV.). 
Smaeiation, — This  is  a  claaaic  8ymptom  (phthisis,  consumptiun).  It 
may  l>e  one  of  tbe  earliest  Doted  The  patient  reinarks  his  clotfaes  aru  too 
big  for  him.  Tbe  loes  is  not  conflned  to  the  adipose  tiasues.  It  is  notably 
it  in  relation  to  muadea.  ]>oubtless  ali  tiasuee  Buffer  more  or  leasL 
kna  in  fat  is  especially  apparent  in  young  and  stout  aubjects.  who  lose 
natural  roundneea  The  loes  in  muacle  is  apparent  by  the  flatteatng 
muacular  promioencea,  and  flabbine8&  Tbe  muscles  are  unduly  irritable 
dtrocl  percusaion  and  are  functionally  feebler  Along  vrilh  the  otber 
rmuacleA,  the  heart  tends  to  get  amaller.  The  emaciation  may  be  irregalarly 
distributed.  Thn<>  the  limln  or  irunk  may  be  espedalJy  redoced.  wlule  the 
iaoe  reniaiua  full.  As  the  patient  8ays,  "  his  face  is  tbe  beat  port  of  him." 
Tbe  procctt  niay  advance  progreastvely  from  week  to  week,  tiU  the  procesa 
»f  Bkeletonisation  is  nearly  complete  and  the  patient  is  abuoet  reduoed  to 
and  bone«. 
The  oaose  of  advancing  emaciation  is  doahtleas  tbe  tubercolous  and, 
Lps,  other  toxin&  These  act  (1)  by  producing  anorexiB,  ffaatric  derange- 
tt,  and  conse^uent  defective  niitrition,  and  (2)  by  producing  p^mda, 
ith  resultant  inorease  of  tiasae  metabolism  (^.  the  increased  disuluge  in 
urino  of  [diospbatee,  urea,  uratee).  ExperimeDtally  tbe  etitablishiDeDt 
>f  an  advancing  taoraamus  bas  been  efTeoied  by  the  injection  of  eittaeu 
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froiii  tuberculous  oxpcctoration  and  filtered  trouilion  from  culturee  of  the 
tubercle  baciUi.  lu  additioD,  aa  influeucing  the  losa  of  weight.  diarrhoca, 
3weftfcing,  jvnd  hH^niorrhBges  nniat  l>e  borne  in  inind. 

Giiin  iu  weif(ht  is  a  most  sati3tactory  indicution  of  improvement.  Suoh 
iucreaae  m«y  take  pltice,  whilc  pyrexiu  continiiee,  when  the  patient  is  placed 
uuder  buUer  hygieuic  comliLiotm.  Duritig  ratioual  treatinent  the  gaiD  is 
freqiieDtly  plii^nomenal,  atnoiinting  to  20-50  IbB.  Eveii  more  sigmficant 
than  gaiii  in  we)ght  is  improvement  in  the  sizo  and  tone  of  muBcles. 

A?icpmia. — The  patieuts  tend  to  be  pollid,  tairthy,  or  8allow.  lliere  is 
languor  aud  debility,  and,  in  women,  lesa  or  more  prunouuced  aiucnorrhceu. 
There  i«  to  aH  ai»ittjarance  a  8econdary  aDiernia.  It  i«  tVwiue.utly  estreme  in 
relfttion  to  the  mucous  membrane  of  the  palate.  liut  it  is  often  appfirent 
rather  than  real.  Sy8tematic  esaniination  of  the  blood  iu  several  hundred 
cases  has  uot  revcaled  a  certain  rule.  The  red  blood  corpusctes  are 
rrequently  enough  lesa  in  auml)er,  but  in  the  inajority  of  instancea  not  to  a 
great  oxtent,  and  they  are  scmetimes  actually  increased.  Fn  qnite  early 
caaes  reduction  i«  oftener  oimn-ved.  Tlie  aiununt  of  hicnioglobin  is 
8imilarly  uiicertainly  intluenced.  The  mean  hcemoglobin  value  is  riiucli 
the  same  among  phthisical  as  ainong  non  -  phthisical  suhjoete.  The  an- 
Bemic  aspect  is  remarkably  recoverod  from — it  may  bc  in  a  week  or 
two — wlien  protecliv«  metliods  of  treatment  are  replaced  by  the  opcn-air 
metliml. 

Iu  the  earlier  stages  the  Ieucocyte8  are  not  increa«ed.  Later,  moT« 
particularly  in  pyrexial  couditioas,  some  dcgreo  of  Iciicocyto8i8  is  determin- 
able.  It  ia  eajKJfiaUv  evideut  in  prcsencc  of  mixed  iufoction,  whilo 
contrarinise  it  neema  to  be  abaent  in  acute  di88eminatinn  of  tul)ercle.  This 
difference  is  not  withaut  diagnostic  value.  Tubercle  Viacilli  are  aeldom 
discoverable  in  the  blood. 

Circuiatorf/  Disiurba7ice. —  Kapidity  of  pulse  ia  an  early  audcharaeteristio 
feature.  The  rapidity  ia  often  upart  from,  aud  out  of  projiortiou  to, 
elevation  of  temperature.  Blood  pressure  is  Iowered,  ah  is  evideni".e<l  by  the 
reduced  tension  o|'  tlie  pulse.  With  the  progress  of  the  diseaae,  the  piilse 
getB  softer.  Tho  vcsscb  tend  to  bt-  dilated.  From  the  prognostio  point  of  j 
view,  a  h1ow  pulae  ia  of  good  omeii. 

Tho  cardiac  force  is  reduced.  The  heart  geta  anialler,  aave  in  preaeuce 
of  (ibroid  phthisiB,  when  the  right  heart  is  likely  t«  be  enlarged.  owing 
to  increase  of  rosistanee  in  the  pulniouary  cip.-uit.  C'irculatory  distiirbance 
ia  further  mauifested  by  the  teudeucy  t«  rapi<l  c-huuge  of  colour,  local 
flushing,  which  comes  and  goes  (e.ff.  nialar  flnsh).  The  ]>eripheral  circula- 
tion  is  frequently  aluggish.  The  hands  and  feet  are  apt  to  be  cold.  On 
the  other  hand,  octual  cyanosiH  is  not,  as  a  rule,  conspicuoua.  The  finger-  ^m 
nails,  ears,  and  lipH  may  be  bluish.  but  profound  i:!yHUOBis  is  tiu^ommon.  ^| 

The  chief  cjiuj«;  t)f  the  fin^ulatorj' liisturbance  is  tlie  tubeniulous  loxiu,  ' 
which  acts  as  a  circulfttory  depn-ssanl  aud  vašo  -  dilator.  In  pyrexiv 
conditious,  the  direct  action  of  the  elevaled  temperature  ou  the  heart 
muaclc  must  be  couHidci-od.  The  pronounocd  taclivuardia  prcsent  iu  some 
caaea  haa  btien  attributed  to  preaaure  on  the  vagus  by  enkrged  and  caaeating 
bronchial  glands.  Some  bave  traced  it  to  pleiiro-pericardial  inHamma< 
tion. 

Proffrt9»ife  Etifeehlemcnt. — With  tho  advaiico  of  the  diseaae,  the  putient 
becomes  physicaUy  uuiit.     Tliis  is  manifeat<?d  by  an  uudue  senae  of  tired-  ^a 
ness,  even   aftar  sleop,  and   disinclination   for  work.     Complaint  niay  be^J 
made  of  weaknes8  of  back  or  Umbs,  or  again,  of  intellectual  disabilitj.  ^^ 
Such  8ymptom8  9how  themaelves  quite  cnrly  in  the  diRCHse.    They  cannoti. 
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ilierefore,  be  wbolly  attributed  to  the  fever  and  disturbance  of  nuthtioa. 
Italher  are  they  to  be  rcgardcd  as  part  espreasiou  of  the  sjstemic  mtoxi- 
catioD,  whose  effecta  we  have  alreadv  t-omudered  in  relation  to  cinmlaliun 
und  other  functions.  On  tlie  otlier  hand,  it  is  remarkable  how  maDy 
{Mtiente  continiie  to  work  hard  in  everj  line  of  life,  wben  alreadj  the 
diseose  bas  played  Tearfu!  havoc  with  the  constitutiou. 

Gastrv-iTitestinaJ  IHsturhance^ — Thia  la  frequent.  Indeed  lose  of 
appetite,  naueea,  and  digestive  diDicnlty  are  often  the  tirat  symptoD)H 
present.  So  tme  is  this  that  intraclable  d^spepsia  ou^bt  to  raise  a 
BospicioD  of  tubereulosis.  The  leadiug  feuture  of  the  disturbance  is  deky 
iu  the  di^tive  procesa.  lu  the  lat«r  stages,  tliis  is  to  be  attrihuteil  to 
delicieat  muscuJar  activitj,  lowered  circulation,  and  inBufbcient  HCI 
aecretion,  as  effecta  of  the  tosins.  Ac  the  earber  stages,  probably  tbe  toiina 
are  respoosible  lu  part,  but  much  must  be  attributed  to  the  UDhygieiiio 
life  ooiumonly  led  by  the  jMLicuta.  Proof  of  tbis  ia  afiorded  by  the  rapid — 
alujoet  immediate — diBuppeurauL-e  of  the  HymplotnH  on  opeu-air  treatment 
lieiug  adopted. 

Vomiting  iB  c-ouiiuou.  It  uccura  souietimes  in  relation  to  the  tuking  of 
food.  In  uiosteasBs,  however,  it  ia  independent  of  meala  In  eitber  case.it 
is  U8ually  preoeded  by  oough.  Some  patienta  esperience  afler  the  taking  of 
food  a  tickling  irritation  which  precipitatcs  cough  (MagenhustcD).  Othen. 
apart  froni  Uiking  of  footl,  ure  seized  \vitli  a  violeut — often  paroxysmal — 
€Ougb,  whiL'h  is  succeeded  by  vomiting  (toux  (>nieti»inte).  The  vomiting  ih 
aot  BSBOciated  with  nauBea.  Tbe  cough  is  succeeded  by  tbe  vomiting  so 
cloeolj  as  to  sa^est  a  cloee  causal  relationahip.  Moet  probably  tbey  are 
both  dependcDt  on  unduo  irritability  of  the  vagus.  Stimulus  of  one  set  of 
[uniiinaia  esteuds  its  inilueuuc  to  other  bmnuhes.  Tht;  initial  irritation 
may  have  iu  »eat  iu  phnrynx,  larynx,  orstomacb.  Perhai»i  the  trunk  of 
the  vagus  is  preased  on,  as  by  enlarged  glands.  It  wouM  seem  reasonable 
to  admit,  however,  that  the  vomiting  may  somctimes  l>e  tbe  result  of  diroot 
mechauical  disturbance  tbrougb  the  viulenoe  of  the  cuugb,  just  as  tbe 
woiiuin's  bladder  may  )>e  cmptied.  Some  obeervera  have  re^urted  tenderueaa 
nver  the  c(i'liac  [tlexus. 

The  bowel  is  frequently  sluggisb.  Indeed,  apart  from  complication, 
constipation  is  the  commou  babit.  The  causes  wluch  Icad  to  diarrhoea  are 
coiuadered  uuder  the  heud  of  complicatious. 

Sveating  baa  been  alvray8  regarded  a  chamcterlitic  srmptom.  It  ia 
est«enied  as  stich  by  tbe  layman.  And  yct  it  is  ahsent  in  some  cases 
tbmughnut,  and  it  need  hardly  be  prcseot  in  any.  if  a  tborougb-going  open- 
uir  uiethod  is  »dopted.  At  the  Vicloria  Hoapital  for  Cuusumption,  Edin- 
burgh,  HweHting  isof  tbe  mrest  occurronce  aft«'r  the  firat  vmk  of  residence. 
1'atK'iitfl  aru  l'requently  admittod,  wbo  have  Bweatfti  8oprofuHely  that  their 
olotbea  have  been  chauged  scveral  timcs  in  the  tughl,  and  in  a  few  days' 
lime  the  8ymptoni  disappears.  Tliis  fact  bas  iiniMrtant  boariugs  on  the 
exp!Aniition  of  tbe  f^mptoms.  Ah  URiially  oeuurring,  the  svveating  is 
reportttd  esi<!ciaUy  in  relation  to  sleop,  both  by  uigbt  and  day.  The  patient 
vrakcs  in  »  drenctiing  i>orsi»irution,  witb  u  fiseling  of  cbill.  rrequently 
the  swcatiug  oceurK  couteinj>uran(!ouHiy  wilh  a  fail  of  tem^Kiraturo.  But 
it  niay  occur  apart  from  pyrexia,  and  it  ia  frequently  an  early  mani- 
festation 

Tho  most  obvious  explauation  of  it«  oocurrence  is  that  it  ia  dei^ndeot 
un  u1«<iq»tiou  of  tOKins.  Sucb  toxiu  {>er»piration  ie  reooguiaedin  rrlation  to 
other  tliituiiHeH.  The  toxius  uuty  aut  directl)'  on  sweat-centre8,  or  stimuta- 
tiuii  of  anreat-centres  may  restilt  from  exluiuslion  of  tbe  respiratory  centru, 
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with  cnnRMjuent  aixmmn1ation  nf  COj  in  the  blood.  If  the  acoumuULion 
of  COj  in  the  blood  be  Admitted  as  of  cauBal  import,  I  suapect  that  the  ac- 
cumuiktion  ia  in  krgo  part  due  to  the  protective  meaHurea  usiiaiJy  practised 
and  the  cooae^ueut  defective  aeration.  Tliia  coucluaiou  is  Torced  on  one 
by  Ibe  plienomenal  diaappearance  of  Bweatin^,  wh«n  hy{>eraeratiou  ia 
established. 


4.    COMPLICATIONS 


Theae  are  uuiuerous.  TI)ey  reault  from — 1.  Ciu-riage  of  tuberclo  bacilli 
to  other  parta  (f.g.  larynx,  mteatinejs) ;  2.  Activitv  of  c:irculat«ry  tosina 
(<.j.  waxy  diseaae) ;  3.  Activityof  other  orgam8m8(niixediiifection)  ;  4.  In- 
tcrference  with  functionul  activity  of  various  organa  through  pyrexia  and 
other  causea.  Reference  haa  beeu  alrcady  madc  incidcntally  to  tbe 
ocuiurentie  of  aoine.  It  is  not  ea8y — if  indeed  it  Le  correct — to  draw 
a  line  of  diatinctinu  between  8ymptora3  and  complicatious.  For  the  pruaeoL 
puriHjBtJ  it  wiU  be  mmvKuient  to  rfivi(!W  th«  Lit-ter  in  relation  L«  the  aeveral 
flyBtem& 

(rt)  IUspiT(it«Ty. — The  no$€  niaybe  the  aeat  of  tuberoulousdiaeaae.  Itia 
Dotunuouinion  to  fiud  tuberclo  baetlli  in  the  uasal  dischargc.  LyiDg  incontact 
with  the  lining  membrane,  thia  may  lead  to  8e(ioudary  tiiberciiloiiBaflectiouH, 
whi{:b  inay  exbend  varioiislj,  t.g.  alnn^  Kuatafhiaii  tube.  FreijiK;ntly  enough 
thenoatril  iaaffected  directly  froni  the  front  by  nieanaof  cout4i','iou  cjtrriedon 
the  finger.  in  thia  čase  the  anterior  portiona,  includin^;  the  septum,  are 
more  likely  iu^-olved.  Either  tuberculoua  lUoeratiou  or  lupuB  voaj  be 
prei+ent. 

The  iary7ix  ia  very  comnionIy  affected  by  tii}>erc\do8is.  Thia  ia  likuly  to 
oGCur  in  advanced  sUigcs  of  puhn«>tmry  disease,  bnt  ia  frequentat  ali  atuges. 
The  hirynx  shonld  bo  csamiucd  iu  evcry  catic.  Short  of  actnal  diaeaae 
thcre  iuay  bc  deturminable  uudiie  pallur,  fliioeidit-v  or  cjiUirrhal  c-oudition  of 
the  parte  witb  functional  diHability,  whicb  niay  U;  the  foreruuner  of  tuber- 
culosia.  For  the  latter  infection  ia  in  the  f^reat  iuajority  of  oaaes  8econdary 
to  the  pulmonary  losion.  The  devitaliaed  tiasuoa  are  ea8iiy  disturbed  by 
Infoctive  aputum,  which  liea  iu  coutuct  espuciaUy  wiLli  the  ptiaterior  aurfac4is 
by  nighb  and  itL  nisting  tiaiea.  A  (loiib!y  viuious  inlltience  i«  exerted. 
Cheinip-iUly.  the  expectoration  eserta  unh«iltl»y  intUience  on  the  tiaaues, 
through  the  preaence  of  6oxiDS  and,  bacteriolt>gicaIly,  the  ttibercle  bncillus 
may  obtain  a  auitable  nidua  in  the  feebly  peaiatiug  atrueturea  Primary 
laryngeal  tuberculosis  i«  uimih  let«  uomnion.  The  parta  eRpecially  affected 
are  the  interarytenoid  fold,  the  aryteno-epigIottideJin  fold,  and  the  posterior 
euds  of  the  true  cords,  but  any  part  may  be  attackod.  The  procesa  is,  at 
Hr»t,  infiltrativo  and.  lat«?r,  ulairutivc.  The  ayiuptoin9  include  ali  degreea 
of  apbiiiiia,  froui  mere  buHkiueSii  tu  1o»h  of  vejice,  ])ain,  dytipiuiui.  Wheu  the 
epiglntti«  is  affecte«!,  dy«phagia  is  ajit  to  ap]>eiir.  and  frequently  forms  a 
moat  distreasinji  feature.  Lupus  of  the  larynx  oouurs  us  a  rare 
phcnomenon. 

The  trar.hea  and  hroiichi  mfty  l)e  afTecteJ  aec.ondariIy  by  tiiberciilous 
dejjoKita,  leading  to  ulcerative  ehungea  TheanmUerbroniihi  ara  freqnently 
disturbed, and  tuberculoua  bronchitisand  peribroncbitis  ensue.  Apart  from 
this,  ainiple  bronchitis  may  compUcate  the  diseiu«;  from  tirne  to  tirne.  It 
is  not  aurpriaing  to  lind  the  tul>es  in  ait  unhcalthy  state,  apurt  from 
actual  infection,  thron^h  the  oonaljint  prefienu;  of  more  or  leas  irritating 
diacharge. 
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The  lun^  may  sufler  in  a  vurietj  of  way8.  Some  degree  of  emph^sema 
iB  geoemllj  preaeut.  This  ia  the  resull  of  forced  exj)inilory  efibrl  \a 
coughing.  Klsewhere  T  have  indicated  reasoDR  for  adopting  thti  name  "  com- 
plnmentary  "  rather  than  "  compensatoij."  The  6yinptom8  are  considered 
in  their  proper  placc  {tnde  "  Kmphfsema."  p.  154).  The  latter  froquentl}' 
obscurc  tho:w  of  tihe  iisaociated  tulterculoius.  It  is  demmlile  to  a(xeutuate 
Ihe  aignilluiuče  of  paU;by  areaH  of  emphy8«iiia  as  a  sign  c;onlributnry  to  the 
diagnosisof  pulmonary  tnberculoais.  Pneumonoconiosis  \\M\y  have  been  the 
starti  ng- po  Id  t  of  the  procesa.  Though  it  is  Dot  an  univeraal  rule,  ihe  ttiiidency 
is  for  the  infiltrativo  ooDsoIidation  productid  by  duBty  ocvupatioiis  to  becoiiie 
aec»ndarily  tuberculous  tbrou^h  incKUilalion  (rirfe  "  Pneumonokonioeda"). 
Ganffrenf-  is  not  a  common  complication.  It  does,  however,  occaaioDally 
occur.  Acuie  pneumonia  Bupervenea  often  euou»;li  in  patients  who  have 
tiiberoulous  luuga.  ludecd,  tlie  wcakcncd  lung  would  appear  to  aflbrd 
espouial  iiidus  for  the  pneumocoucuK.  Except  furtheHii|>emld«4ldiffiuulty 
in  diagnotua,  nwing  to  the  pre-exiHting  eonmlidation,  tha  phenomena  do  not 
cliffer  from  those  comnionly  met  with  in  pneumonia.  The  conrae  of  the 
pneumouiais  not  iie<;et4Harily  aggnivated.  (.'ontrariwiite  it  »uinetimuH  ap]>eani 
iinueuaUy  light  The  elfect  ou  the  tuberculoim  bing  in  varioua.  In  niany 
oaaes  no  efiect  is  determinablc.  Sometimes  the  tulieroulosis  is  awakened  tu 
freah  activity  and  the  patienl  ia  aent  more  quickly  dowu  UilL  Sometiiues 
the  LubercutouH  proKOSH  actually  »eems  iHMieliteil  by  the  altack.  So-called 
broncho-pneujHonia  signifies  in  inoat  in^tancesan  exacerbation  and  eztenHion 

I  of  the  tuberculous  proccos.  Fn>m  thia  point  of  view  it  ia  of  tirst  ini]»ort- 
anco.  The  difvaee  may  aaaunie  from  the  tirst  a  broucho  •  piicuiuouic 
oharacter,  or  a  previoualy  ipiiescenl  procesa  may  iisaume  it  biler.  In  eilher 
caae  tho  progresa  inay  l>e  very  rapid. 

The  pleura  is  certain  to  ))e  nffected  at  one  tirne  or  another.  In  aome 
oMee,  pUuTist/  appears  to  precedo  tho  tuberculoHia  and,  as  is  sonietinies 
etated,  leads  up  U:>  it.  Ttiis  is  a  luisinterprctatiou.  The  plcurusy  is,  as  a  rulo, 
HH  eflbct  of  an  already  exlstiiig  inftiction.  It  m  a  toxiu  iUslurbauCe  of  tlie 
nerous  surface,  in  some  t'-a»e8  due  Ia  the  eniptinu  throiigh  Ihe  pleura  iif 
tubercle  direclly,  in  others  to  the  action  c>f  circulating  toxin8.  The  plouriBy 
ij  bo  dry.  Such  dry  pleuriaics  occnr  froiueDtly  in  the  course  of  pul- 
laoDary  tuberuuloaia,  in  some  uases  aucompajiied  by  [Miin,  in  others  paiulesa 
AdheHJonR  ure  hkely  to  fonow  to  lesa  or  greater  extent,  till  gnLdiiaUy  tho 
lung  gets  bound  down.  This  condition  Aho\va  it-self  iii  lintiled  nioveititail  of 
the  afTeut^d  area.     Ur  the  pleuri«y  is  aouompanied  by  etiusion  of  flnid. 

[This  niay  1»  iudicated,  though  not  ftlway8,  by  aggmvation  of  9ymptoni8, 
«speciaUy  breathleaanem  and  jmin.  anti  by  physical  methods  (vide  "  PleuriKV  "). 
In  tum.snch  a  pleuriay  is  Iike1y  to  induce  adheaions,  oiion  with  marked 
thickcning  of  pleura  aud  sub-pleural  infiltratiou.  Tlie  etTusion  may  be 
Biniply  scroua.  At  other  times,  especially  whon  aotiml  tnt»ercle  is  preicnt 
in  tiiiipleuni,  it  ia  haunorrhagie.  Or,  it  iuay  be  pnrulent  (vide"  Empytinia '*). 
Tutiercle  batiilli  suk  sometimea  fotind  in  tho  Hiiid.  Ko]!owing  absorpLion  in 
CAses,  a  more  general  diatributiou  of  tubercle  may  oocur.  and,  for 
iple,  8ymptou8  of  ccrebral  or  cerebro-spinal  meningitis  siipervone. 
'nrunuUhoraa:  is  a  not  tmcommon  aeuident  in  the  eonrHe  of  piiluionary 
tabemuloaia.  It  niAy  oocur  at  any  tirne,  but  ia  most  likely  when  esiuLvation 
ha«  advanoed.  It  oomDionly  results  from  the  burstiug  of  a  vomiua  whieh 
hfts  ahno»t  reached  the  pleura.     It  takes  plače  UBually  in  relation  to  intra- 

,pulmonary  atraaa,  as  in  coughing  or  making  forced  eflbrt.     Tbo  extra  atraiu 
ima  n6oeBBary  to  overcome  the  coh«aion  between  the  livers  of  Lhe  pleura. 
Lpartfrom  suoii  strain,  and  in  prcsenoe  of  euflicient  pleurul  ndhesion.pneumo- 
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thorax  is  iioi  lU{ely.  The  aocident  mindiuated  by  a  sudcltiu  oocensian  of  severe 
(»ttin,  foUowe(l  by  increased  dyspntt'a  and  by  pliy8ical  sigua,  more  espociollf 
Trouf»eau'8  l^ll  pheimmenou  (r«?f  "Piieumotliorax").  Kollowing  ihe  estab- 
lishmentofpnouuiothoms  thereiiiiiv  liea  fall  uf  tenij>eratiiTe  and  evidence  of 
collapse.  The  patieut  probablj  lios  on  the  aHbcted  side  to  give  scope  to  the 
activity  of  the  other.  'l'hc  cHcct  nf  the  pneimi<'thoro.x  on  the  disc&se  is 
curioiiH.  At  lirst,  iu  manv  inslanoes  il  in  folloH-ed  by  an  apjiareiit 
jmproveiiient  in  Hyiiiittonis.  So  definit«is  thiH.  lliat  artificia!  pnouinothorax 
hos  bee«  proposed  as  a  tn&ans  of  treating  pnhininarr  tubercuJosis.  In  the 
long  nni,  h"wever,  and  in  most  iustances  quickly,  ihe  situation  ia  rendered 
more  yrave,  and  dcatb  follovva  probabIy  \vithiu  a  muiith  or  twii.  Wheu 
aloo^  witli  air,  lliiid  (libmil  ur  pus)  es<iap<?3  in  to  the  pleiinU  cavity, 
Ihe  phenomena  of  a  hydr(>-  (ba*mo-,  pyo-)  pneunintbomx  niay  be  re- 
cogiiised. 

(h)  Alime7\ta/ry. — Some  of  thcHC  havc  becu  luuntioncd  already. 

The  lips  are  rarely  alVeeted  by  tuberciilous  ulcf  mtiou.  The  toju/ue  variea 
much.  Coimuonly  more  or  Icss  furred,  it  is  iioteworthy  how  ulean  and 
bealthy  lociking  it.  muv  be  tbrou^hout.  even  vihan  t.he  patieut  ia  w!riouBly  ilL 
AVhen  theintestine  is  aRecteil,  the  tont,'uei8iisually  red,  niw.andot"ten  glazed, 
\vith  prominent  papillie.  TuberuuIouH  iilceration  is  coininoner  on  the 
tODgue  than  on  the  lipe.  Apbthotis  stomatitis,  duo  to  invaaion  of  tbo 
devitaliBCil  structures  by  the  oidium  alincune,  teuda  to  occur  at  the  lateet 
sttHies.  It  is  in  large  part  tbc  rusult  of  want  f>f  proper  tuire  and  cleanlineBB 
of  the  imaith.  'VVhen  sutbcient  attention  b»  giveti  to  tbis,  such  stt.iuiatitiit 
16  rnre.  The  gums  are  often  pale  and  Habby  and  tend  to  bleed-  A  i*cd  lino 
un  the  guius,  i'requently  described,  is  ueither  constant  or  apecial  to  the 
disen«;.  The  mvitih,  tonsiis,  pahUe,  and  jj/(ffryna:  occjwiuually  prestent 
tnberciiIouB  ulceration.  These  inny  interfere  \vith  deghitition,  and  desene 
attention.  The  palate  is  often  conKpicuouRly  pallid.  This  is  an  earlv 
mauifeetation  of  considerablc  diagnostii;  vahie.  The  Knoph^ffus  is  mrely 
distuilied.  Ulceration  hfu  Imun  ocoaaiouaUy  reported.  Some  of  the 
stojiiach  dif«>rder»  rank  as  Hymptoniatic,  and  have  l)pen  detailod  in  the 
proper  plače  (p.  105).  In  addition.  tulicRuloug  nlceration  muat  be 
moutioned.  It  is  rarc,  and  pTobably  not  discovercd  during  life.  This  18 
due  to  8waUo\viug  of  sputum.  The  fact  that  the  stouiach  ia  80  seldom  aSeL'ted 
by  tnberculous  ulceration,  aa  c.ompared  vvith  the  intestine,  ih  prnli.ably  tti  be 
attribntcd  to  the  action  of  the  HCl  nn  the  tiibercie  ItaciUus.  There  niay 
|je  true  gostritin,  vvith  inliltration  and  thickeuing  of  stomacb  wull,  and 
more  detinite  interfercucc  \vith  function  (anoresia,  nuueea,  vomiting* 
diarrhcEa).  Dilatation  of  the  »t^anajtih,  \vith  delayed  gasfcric  digestiou,  uiav 
be  presen  t. 

The  intestine  uiay  be  variously  ailected,  with  reaultant  diarrhtea.  Such 
diarrhffa  may  be  caused  by  unituittble  or  exce8Bive  fo<id  supplieit  or 
ineilioineH,  as  in  other  subjett«.  Here,  doubtlesH,  idioMyuerjiMy  plav«  a  p*rt. 
By  8ueh  ineans  a  catarrhal  eonditinn  nmy  be  induced  or  maintained.  Thia 
inust  alway8  be  thought  of  and  mtioiialJy  excluded  before  a  graver 
diagnoais  is  determined.  The  diarrhd-a  uuiy  be  the  expressiou  of  a  gastro- 
eiiteritiH,  or  the  diarrhiea  m«y  be  due  to  tnI>ertuiIoiia  ulceration.  Tliis  is 
cjiUHed  by  the  ingestion  of  Kputuni.  It«  oauirrenee  in  mini&tered  to  by  the 
conatipation  which  is  often  i)re8ent,  wbereby  the  tnbercle  bacilli  li*»  long  in 
contact  wiih  devitalisod  mucous  meiubranes.  It  looates  itself  unywhere. 
bul  e8pecially  in  the  ileo-ciccal  ncighbourhood,  afl'ecting  the  intestinea  Intlk 
al>ove  and  l>elow.  U  manifesta  iluelf  by  iutractable  diarrluea  (2  to  6  tiiueH 
or  more  jirr  diem),  pain  and  tenderties«.     There  is  ofl^en  a  eall  to  etool 
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ID  the  early  luorniug.  Tuberule  bticilli  luaj  be  discuverecl  in  ihe 
Rtoola  Or  the  diarrhcea  mav  be  8ynipUinmtic  of  ainylfiid  disen^e  of  the 
iiitestinc.  Thia  is  usuallv  a  late  mauilc-statioQ  in  relatiou  to  abdorption 
Iroiu  vomicie.  The  diarrhoea  h  abuudaut,  coUii^uativc,  and  puiuless. 
Absceaaee  umy  occur  abitut  the  lower  end  of  the  bowel.  TheH«  are  not 
alwa7B  iscbio-rectal,  nor  are  aH  ischio-rectal  abscenses  oC  tulieroulous  ohgiu. 
The  abficesii  may  give  rise  tojistula  in  ano.  PeritonUu  may  occur,  and  tbis 
in  various  ways: — 1.  By  eKteuainn  in  relation  to  glandular,  int«stinal,  or 
'>tber  abdoiiiiual  iul>ercuIoaiB ;  2,  by  Iyniphatic  uonnectiouu  Iruin  jilenra; 
;i,  mrely,  as  reaalt  of  jierforation  of  tuberutilouH  viscua  (viiU  "  Tu!)eruulo«s 
l*eritouitia ").  The  lu^er  niay  bo  aflected  by  tul»ercle  diroetlj  (miliarv 
tuberclc,  caseoua  noUulcs,  uud  abscais),  but  this  has  litt-le  cUnical  tuguifiuunce. 
It  iiiay  be  ealarged  tm  hy  auiyIoid  discasc,  congestiou,  and  tat  iiitiltration 
(7.V.).  The  cauae  of  these  i«  uiosL  like)y  the  uiruubition  of  tosinu  and  other 
)iroduct8  of  Iiing  disintegratioo.  Thi.s  leads  to  disturbance  of  the  he{iai.io 
.strueturea  and,  it  mav  be^  local  dopoait.  Fatty  liver  has  beeu  aaoribed  to 
the  fatty  food-sLufts  (cod-Uver  oil)  administcred  to  the  patieut.  Thia  is 
doubtful.  The  suprarcnal  hodm  maj*  lie  afleute«!  by  caseation.  Of  this 
there  ui!Ly  be  uo  dctinitc  endoucc.  Soinetimos  thcro  are  the  uoincident 
fuaturea  uf  Addi»on's  diaea^e.  The  pancraia  is  probably  oflvu  disturbed, 
and  tn  this  Bome  af  the  di^reRtive  diHictiltius  inay  be  Httribiiled.  The 
|)«ions  inchide  aulerosis,  caseation,  and  aiiiyloid  change.  Tlio  diagnoeis  i« 
•  >bvioit4)y  dilhuiilt.  The  conditions  have  received  lena  cUnical  atteulioo  Chau 
their  iui|iurUiuce  justities. 

(f)  ffcemopoietic. — Knlarged  fflands  are  froiueut.  Tliey  are  of  e8(>ei:;ial 
signiticanoe  in  yoiin(4  subjecta.  Tbey  may  occur  anywhere.  and  art> 
coDsidered  under  appropriate  headiogs.  Krom  the  point  of  Wew  of  oarly 
diagnottis,  glaudular  eular^uienta  in  young  subjccts  are  rightly  suspected 
aa  lubercuiou&  In  atldilion  t<>  dlstiguremciiC,  \vhich  oucuth  iii  KU|H!rHcially 
placetl  j^lands,  glanduliir  enlargementa  are  of  moment  in  two  directlons, 
namely.  thniugh  their  tendency  to  press  uud  to  nipture.  Pressuro  may  be 
ezerciacd  on  the  brouchi  and  evcu  traohea.  so  as  to  iutcrferc  with  rospiration. 
If  on  one  bronchiis,  coUapse  of  luug  iuay  aupervene,  \vhich  in  virtue  of 
phy8icul  sigtiB  niay  »imiilat«  constiHdation.  Thi8  ta  ali  thi)  more  Iikely  if 
the  ohauge  is  limited  to  the  iipper  lobe.  Or  veins  may  Lh;  preeaed  od,  with 
ix>s)iltiint  venouB  engorgement,  cyanosi8,  and  more  rarely  <£dema.  The 
vagUH  Iriiuk  or  its  recuiTent  branch  may  t>c  iurolved,  ao  aa  to  uauHtr 
pitroxysmal  bouts  of  cough,  dy8pnii^,  voiuiliug.  increased  frequency  of 
pulae,  or  aphonia.  Rupture  oocurs  in  relation  to  suppurating  caseonA 
glands.  It  iuay  take  plače  into  the  trachea  and  cauee  sutTouitiuu ;  it  mar 
Lake  plače  into  a  brouchus  and  lead  tu  nasty  bronclio-pneumouia ;  or  H 
may  take  plane  into  the  ii'ao])lmguH.  The  spieen  mtty  \m  unallected,  or,  at  loast, 
no  change  can  be  deti.^rmined  (;linioally.  Thu«  tul»ercle  is  cnmmou,  but  is 
aol  recogniscd  during  Ufe.  In  mauy  coses  the  sploen  in  sniull  and 
appan>utly  atrophicd.  In  some  caae8  it  uudergoea  aniyloid  chaugc,  when 
ita  «120  is  iucreosed,  either  as  difTuae  waxy  Kpleen— the  lar^er — or  uigo  spleen. 
Diagnnaia  may  n«t  on  direct  signs,  but  ia  chiet)y  dtijienaent  on  evidonoe  of 
8inyJoid  diseaso  elrtewliere  (kidney,  liver.  intoHtine), 

{d)  CirtuUii*fry. — Wd  huve  »CMn  thut  ttie  ;«</«?  tcnds  to  be  rapid  and  of 
low  teuHioD.  With  the  advance  of  disejist',  tbii«  Imoomes  more  markeil.  The 
htart  is  gunemllv  Hinnll  and  atnjphied  in  ali  iu  parta.  This  is  in  line  with 
the  atrophii^l  state  of  the  mmulcs  thmughout  the  lKidy.  There  niay  lie 
pathological  evidence  of  fatty  degeneration,  or,  oocasiottaUy,  of  d<?[K>8it  of 
tubercle,  but  thia  has  little  cliuical  signiHcance.    The  right  veutriclu  t«n<lfl  lo 
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bc  enUii^ed  (dilatation,  hypertrophy)  in  presenoe  of  pronounced  fibriieiB  of 
luDK  (increased  reaistance).  Frequeutly  the  area  of  supedicial  cardiac 
dulness  is  iacrcascd  through  rctntctioa  of  the  atrcctcU  luag.  This  is 
conspicuoLiH  ou  ihe  left  uidL-,  \vhere  vvidespread  pulsution  of  the  heart  mav 
\te  delermineil,  and  marked  jmlsfition  of  the  puhiionary  artfir)*  in  the  sectind 
left  intercostal  spaM.  1'eru'arditis  is  not  very  cciminon,  but  nccurs  both  in 
dry  form  and  with  ofluuion.  It  is  chiefly  duo  to  Ivmphalic  connettiou 
i>etweeu  pericardium  aud  pleura  (in  80oiq  cases,  pcritoucum).  Symptom- 
Htically  il  is  nul  alwa}'8  diHlini^isbable,  owinj;  to  Ihe  Rtate  uf  the  patienL 
The  8ymptom8  and  signs  are  disciissed  under  "  rericarditis."  Endocarditu 
{q.v.)  is  even  rarer.  It  should  bc  borne  iu  luind  that  murmurs  Buggestive 
of  cndocarditis  laaj  bo  duo  to  8coondary  aiiairuia,  or,  perhaps,  to  dialocation 
of  veaaBiR  in  uonuection  witli  riitraction.  Tliia  tuay  explain  sy8tolic 
murmurs  8oaietinie»  audible  in  th«  pulmonary  area,  and  similar  mnrmura, 
best  heard  during  espiration,  over  the  Bubolaviau  artery.  Tuberculous 
cndocarditis  bas  boon  found  e8peciuUy  in  rclatioa  to  the  mitral  valva 
Tubercie  bacilli  have  been  diacovered  by  more  thau  one  competent  observer. 
Othcr  organisms  havo  becu  found  in  ecvcral  instaucea  (mixcd  iufcction). 
Iu  young  Bubjeu-ta  the  valve  seguients  uit;  sometime«  fouud  rttracted  by 
liViroUR  contraction.  Thia  is  RUp]toawl  by  some  t<»  be  an  expreasion  of 
tuberculous  change.  On  the  other  hand,  attention  hae  been  directed  to  tho 
infrcqiicDt  concomitance  of  pulmonary  tubcrculosis  and  mitral  discaec. 
especiiJly  steuosia  Ou  thia  fact  hQ»  been  based  the  ix>ngestive  treatmeut 
of  articular  tiibiiivulosis.  There  L-an  be  no  dtmbt  that  the  conromitance  is 
not  common.  This  ia  the  more  Btrikinjj,  it'  we  recall  the  comparatively 
sedentary  life  which  the  subjecta  of  vaKiJiar  diseaee  nece8suri!y  lead.  Ktiil 
the  concomitance  ia  fur  from  beiug  excIudod.  It  seldom  happens  that  the 
writer  is  without  one  or  mure  such  cai^e  under  observation.  Ai  the  prusent 
time  it  happens  that  tliree  cases  are  und^r  ti'eatment,  in  which  the  double  ^m 
condition  is  definitely  present.  The  veMd^  are  affected  in  various  wiiya  ^| 
With  failing  circulation  tovmrda  the  end,  (nUmn  of  tho  estremities  may 
appear.  Tuberculous  artcntis  leads  to  more  vvidespread  diasemiuation  of 
tufmrcle.  Arterial  tkromhnsis  is  rare,  but  may  occur  with  grave  reerult. 
Clotting  may  take  plače  in  the  right  heart  and  give  rise  to  pulmonarj*  ^_ 
ombolism,  with  urgont  or  slighter  manifostatiou  according  to  the  ^| 
exteot  of  blocking  {vide  "  EmboUam,"  p.  167).  Verufus  thromhosis  is  more  ^^ 
frequent.  PhUgmaaia  alba  dolerts,  due  to  venous  blocking,  is  compara- 
tively  common.  It  rK^curs  especially  in  relatioa  to  the  lower  extremifcy,  ^M 
which  ia  3WoUen,  pallid,  and  tonder.  ^| 

(e)  Uro-genitaL — Reference  may  be  made  to  the  altered  eharacter  of  the 
urine,  e,g.,  the  increased  discharge  of  phoHphates.     This  phosphaturia  has  ^_ 
been  held  to  be  8ymptoTnatic.     The  occurreuce  of  the  diazo  reaction  in  ^| 
pyrexial  stages,  aa  in  ullier  pyrexial  urines,  should  also  be  rccuUcd.     The 
kidnt.y  may  uiidergo  umi/loid  disease,  or  Bhow  evidence  of  inJlammatory 
uhanga      Sometimes    both    <M)nditi<inH    are    present.     The   ocimrrence   of  ^| 
arayloid  diBease  is  suggested  by  polyuria  (urine  of  low  sp.  gr.),  nlbuminuna,  ^^ 
paiisage  of  hyaline  casts,  and  Bome  degree  of  drop3y  (there  uiay  be  little). 
Wheu  this  is  combined  with  iiiHammatory  diseose  the  lunount  of  urine  ^m 
becomes  leas,  aud  the  dropHy  and  ulbumiuuria  more  pronounced.     Fatty,  ^| 
grannlar,  and  oven  epithelial  and  bh^Jil  casts  may  be  present.     The  cause  of  " 
the  kidney  disturbance  is  various.     Amyloid  disease  is  referable  to  the 
circulating   toxins  and  wustc  products    from    lung    diaintegratioD.    The 
iuflammatory  form  ia,  perhaps,  traceable  to  errora  of  dietarr — this  is  a  not 
unimporLant  aspect  of  forced  feeding — and  to  the  over  use  of  medicinal 
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jent«  (alcDhol,  terebeue,  tulterciiliii,  etu.).     In  the  tumrae.  of  thi«  complkui- 
I,  or,  it  may  be.  in  n>Iation  to  genito-urinury  tuberculosis  {q.v.),  UTtKtnic 

\eymptoms  may  supervene.  Theee  are  rare]y  of  aoute  eort,  but  include 
iocreused  dj-spnoca,  con-^cstioD  and  (cdciua  of  luDgs,  pleuriay,  vomitiug, 
which  greatly  Hg>;r>ivtile  tlie  patisuta  unudiUon. 

Gfnito  -  urinarj/  tuberculosis  iuay  aflect  tlie  kidney,  urctnr,  Madder, 
prostate,  senuDal  vesicles,  vas  delerona,  and  more  rarely  tlie  uterus  and 
iivaij.  SymptomaiicaUy  it  is  probably  rcvealed  by  changea  in  tlic  urine. 
The  patient  pasaea  puN  (with  a  comiepouding  amouut  of  albuioiu),  Qaky, 
aAireddy,  caseoua  debria,  and  [>erbapH  blood.  Tu  the  sediment — it  is  some- 
tiznee  neoeHtary  to  centrifuge  the  urine — tiibercle  bacilh  aro  discoverable  by 
the  method  deschbed  in   relatiou   to   the  sputum.    Sometimee   thero  ia 

jOtarked  lumbur  paiu,  und  ocua3ioimUy,  in  reduccd  »ubjcctf«,  ronal  culargemenl 

jniay  )k*  dflermintid.  Wh«n  the  bladder  itt  esj>eciaUy  alfucltnl,  MyiuptomB  of 
Bj^atit.ia  inay  Im  preHent,  but  may  lie  quite  wanting.     The  c:iuao  of  genito- 

'urinary  tubercnlosia  atfords  scope  for  di^ussion.  It  may  1>q  induced  by 
oarriage  of  baoiUi  through  b[uud  and  lymphat)0  streauia.      Thus  in  the 

,  femule  it  may  pass  aluiost  directly  from  the  peritonitis.     When   other 

'organa  savn  the  lungs  are  h<«ilthy,  it  is  reaaoDnble  to  seok  for  an  OKplauatiou 
in  local  inoculatiou.     Ttits  haa  beeu  shovvu   to  occur  iu  couuectiou  with 

,Coitua,  and  probably  aliH)  with  niaatiirbation. 

The  relations  of  pulinonary  tiiben^iiloais  with  rtijroduetivf.  activity  are 
iou&     In  the  male  aometimes  there  is  an  increaaod  proclivity  to  8exaal 

^eongreea.  Ksamplos  of  this  aro  numcrous.  Thus  one  palicut,  in  exlreiuely 
euiaciated  couditiou,  is  repurted  to  have  had  coitua  on  tlie  day  of  his  death. 
In  other  in»tanoeH  the  iu:tivit-v>  at  linit  pnihablv  incrtiaHud,  diHappeara  with 
the  progresa  of  the  diseBee.  Iu  the  female,  anienorrhcui,  or,  at  least,  8canty 
meDetroal  fiow,  appeors  early.  Only  rarely  ia  thero  menorrhagia.  When 
regnaney  ia  establiabed,  it  appeant  at  first  to  ex6rt  a  conaervative  infiuenoe. 

'Coiigh  anil  nthnr  sym]it<>nui  may   lesaen  cir  diaappeur,  aud  the  patient'a 

flgeneral  cnudition  neenm  U^tter.  But  during  the  puerj>eriuni  and  thereafter 
the  patient  fares  badly  There  is  commonlv  a  uiarked  aggravation  of 
8yniptoniA,  the  general  eonditiou  is  much  prejudicod,  and  the  fatat  issne  is 
ii8uaUy  hastencd.  Apart  from  pregnancy,  and  indeeil  in  the  uuUe  8ex,  the 
nian)nuiry  glanH  nn  the  aflected  itide  haa  been  reported  aa  becoming 
cnlargcd. 

(/)  fferv<m^. — The  oarriage  of  tuborelo  bacilli  to  the  central  nen>Oiui 
a^gtem  ia  comuion.  It  ie  e^pociaIIy  so  in  children,  but  is  oommooer  iu 
adolfltceDts  and  adults  than  i»  soinetimea  8iippo«ed.     The  carriage  ia  afTueted 

■chiefly  by  way  of  the  blood-stream.  It  raay  tiike  place,  howBver,  by  the 
Ijmph-Htream,  as  whcn  tlie  spinal  cord  is  reached  graduflUy  by  coutintuty 
of  Btructure,  or  when  the  cerebrum  is  invaded  from  m>se  or  ear,  whit;h  in  turu 
hsa  been  5ecnn<larily  affectt-d  by  tul>ercul<>UH  exjMX;t(>rali<>u.     Tliu  invanion 

Iof  the  central  nervnus  hvstoni  takea  the  fomi  most  frequently  of  nieningiti«, 
or,  it  may  be,  of  tuberculous  massca  or  nodtikvi  nitliiu  the  c^rebro-spiual 
inatter.  Mtnin^tU  mav  occur  anywheix)  in  the  ccrobro-spiual  mcniogt«, 
Imt  ia  most  commonly  baailar.  Tbe  8yuiptonu4  are  fully  couaidered  ulise- 
wbere  (««  "  Moningitia,"  p.  478).  As  it  developa  in  relation  to  pul- 
monarj'  tuberculosis,  e.g.,  in  gnnNTi  subjecte,  it  is  desirable  to  emphasiso 
the  aigtiiticance  of  intraetable  headache,  irritabiUly,  giddiuei»i,  cauftoleas 
vnmiting,  henilplegit;  or  other  {)aralytic  iimnifcHtiitioR,  c,g.  of  cranial  nerveti, 
iDeijuabty  nf  pupilt,  stujior,  cervicial  rigidity,  convuIaidUH.  In  doubtful 
;Oaaea,  an  eiaruination  of  the  fundus  oiuili  niay  prove  eon'k;eabli!  (ehoroidal 
I  tuberele,  opUc  neuritia).     £xploratory  puncture  (lumbur)  und  withdrawiU 
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of  cerebro  -  »pinol  fluid  for  6xaiiiiiiation  (tubercle  bacilli)  hoA  also  beeii 
practiacd.  It  i»  iinportanb  to  bear  in  niind  tliat  cerebro-spiiial  luotiingilis 
may  en-nu«  rapuJlv  in  iiujMirentljr  slight  cases  of  jmlinonar)'  tiil>ert:ul<wit 
Thus  the  ■vmter  has  seon  it  supervene  in  patients  whose  Inug  coDdition — 
though  undoubted — had  uot  beeu  cousidered  till  the  oompbcatiou  occurred, 
and  agaiu  in  paticnts,  after  pleurisf  with  etfu.sioii  or  with  localised  lung 
mischief,  wlio  seemed  doing  escellentlj'  wtill.  Sometuues  it  ;ipi)«arH  to  ha 
(Iet«rmined  by  psuitement  or  exhaimtion.  Thus  in  severni  uaseH  it  hiia 
superveued  quicklj-  atter  Ion«,'  railway  jouriiey8.  This  may  lie  coincidence, 
but  it  in  wort|]y  of  rccollcuLioo  'm  n:latiou  to  the  seuding  ol'  paticnts  to 
healih  reaorts  at  a  distauce.  Iii  niurc  thaii  vue  čase,  it  has  supervened  after 
a  round  of  gaietj  underLakeu  too  (julukU'  after  cunvalesceuce.  Tuberculoua 
jtiasAts  or  nodidfis  may  occur  in  the  Mrebrum  or  oerebellum.  They  niay  be 
multiple  and  of  varying  size.  The  8ym.ptonis  produced  by  t!ieir  preaence 
are  largely  those  of  cerebral  tuuiour  (j.u.)  and  dG|Xind  nu  their  site.  They 
may  j^ve  rise  to  no  sjiiiptinus  w)mt-evLT.  Oi;caKioually  liemiplegic  mani- 
festatinns  and  tir«  like  iKuiur  withfmt.  atiy  diBonverable  trac^  poHt-mortem  of 
tuberculuiia  tleponit.  Theae  caseH  inay  be  refenible  to  the  circulation  of 
toKioH.  Il  »eema  certain  t)mt  the  circniation  of  toxin8  fonned  in  relatiou 
to  the  tuberoulous  process  may  produce  peripkfral  neuritis.  CorrespondiDg 
changcs  have  becn  found  in  the  nerve  etructure.  Cliniuallv,  the  neuritis 
iuay  Ikj  chariiuterisud  by  st;usury  disturbauue  (pain,  hypentatheaia,  aua»i- 
thft^ia)  arui  motor  db!ttirl)iint:c,  with  aln)phy  of  inusulp.  To  the  first  J^roup 
may  be  relegated  manj  of  the  achea  aud  piiiiis  which  the  tuberculou« 
patient  eiperiences  throughout  his  illnesa  Thus  there  niay  be  severd 
Deuralgia,  witb  tonder  points  on  prcBsure.  This  may  be  anywhere,  e.g., 
interco-'«tal,  sciutic,  etc.,  and  ia  Hoiuetiiiies  most  obiitinatti.  Or  the  musolea 
are  pairifid  or  tender  tu  toiich  and  on  inoveinent.  These  niyalgic 
manifestationK  are  often  va^uely  deacribed  aa  rheumatic.  So  too  are 
articular  paine  which  aro  common  enough.  To  this  eategory  may  l»e 
aaaigaed  a  conditiou  of  extreine  paiu — melalgia — uccurring  about  tlie  knee 
aud  exteading  ovor  the  leg,  in  advancinl  Htages  of  the  diaease.  Neverthe- 
lesB.  every  paJu  aud  ache  <Mwurriug  through  so  prolouged  an  illness  mu8t 
not  be  attributed  eRFieatially  to  the  tuberoulons  aflection.  Tho  special  MfueA 
may  l>e  diaturlied  varioualv.  itofcrcnce  hua  nlready  beeu,  luade  to  noae  aud  eyr. 
(optio  neurilia,  chonjitbl  tuberuk).  Tlie  car  is  (iftini  enough  attacketl 
(otitis  tnedia),  doubtle»s  by  extenKtnn  through  the  Eustachian  tube,  as  in 
coughing.  The  tulierolo  baciUus  is  sometimes — not  always — determinable 
in  the  discharge. 

ThH  inenial  conditiou  of  the  patieiit  variea  inu<;h.  The  clanical 
attitude  of  extreiue  liopefnlness — »pen  phthisica — i«  far  from  being  alvrajs 
in  evidence.  It  i«  more  frtquent  in  acute  varieties,  where  the  patient 
throughout  dreama  of  nothiug  but  reoovory,  and  fondlv  detaihi,  perhaps 
on  the  day  of  his  dealh.  plaus  for  futur^  work  or  eujoyment  Suoli 
extremc  hopefuhieas  is  anvttiing  but  univernal,  and  \voiild  seeni.  in  cnnsider- 
abl^  pirt  at  least,  an  oxpTession  of  tho  quaHty  of  nerve  tissue  of  tho 
iudividual  alfected — and  this  iuay  explain  the  coni|rfiratively  rapid  pn>gns!*8 
of  diseasG — rather  than  an  attribute  of  tlit;  Lliaeaae  ilself.  For  tioutrariurise. 
it  niiist  l>e  adiiiitted  that  a  large  proporlJou  of  jiatients  heuoine  dtipreaseti 
and  little  interested  iu  lif«.  Thi«  luenUil  attitude  is  more  defimtely 
determined  iu  what  is  described  as  pkthigical  in8anity.  The  subjeuta  tend 
to  be  uuseltled,  irritable,  and  uusouiaL  I(etit:cnt  and  even  tuloiit,  th8y 
oeose  to  luaiiifest  iiiterest  in  thingH  around  theui.  Frequently  t1icy  come 
to  evinoe  pymptuuut  of  euspicion  uf  persous  and  actions,  refusing  food  aud 
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reven  ihr6at6iung  to  commit  eujcide.  In  judging  of  cases,  il  oiusc  be  borne 
in  mind  thal  insane  patienU  bave  a  Bpecial  proaeaess  to  beooiue  phbhisical — 
a  fact  refurablč  iu  part  to  their  lowcred  Dutritioa,  and  in  conaidcmble  pari 
to  tlie  cUme,  badly  ventilated,  and  probably  infected  roouiH  wlii<:h  Lliey  may 
liave  to  oco»ipy.  In  thi«  respect  asjlunia  have  improved  miich  within 
reoent  times,  and  there  hoa  been  a  ooirespoudiiig  diminuiion  in  the 
.rreqaencyof  deatha  &um  tuberculosia.  Tbere  stili  reumins  much  to  be 
tdeaireci. 

{ff)  LoeojTU)tory. — Reference  has  been  inade  more  than  nnee  to  the  tindne 
lirritaliilitj  and  wdatin<;  of  tuuHrles.     There  reinain  to  I«  nieutioned  tuber- 
Gulotu  affectioDS  or  bonee  and  joints.    These  are  not  vei^  infrequent,  more 
partioalarlj-  in  relation  to  the  stemum.  coetal  cartilages,  ribs,  and  vertebra^ 
In  oonnection  vith  tbese,  uuriouH  couditioiis,  witb  the  formation  of  chronic 
%hax9se»,  occitr.     These  aiay  form  considerable  projections  from  the  surface 
of  the  ihoracic  walL     The  carhage  of  the  bacilluB  is  eEfected  by  the  blood- 
Btreom,  or  more  directly  by  lymphatic  channeln  from  atTected  pleuru  or  lung. 
(A)  lntsffUiwiUary. — The  skin  aud  uutant?ouB  apjiendage«  Buffer  in  a 
T«hety  of  wuy&     Thu  f.kin  has  frequently.  espeeialt}-  iu  acutcr  cumlitions, 
a  delicHte  trausIuceDcy,  wUich  revealti  uapillar)'   blushing  readilv    ^malar 
flosh).     In  nuuiy  caaee  it  reniainfi  of  coaraer  texture,  and  the  compleKion  is 
gniyJBh,  muddy,  8aUow.     Itrovniah  coloration  of  the  skin,  either  pat<:hy  or 
iinore  genemi,  is  cnmmon  {ehloatma    phthmcorum).     JStill   more  marked 
pigmentatiou  of  favva  colour  uccurs  iu  t-ousiderable  ureaa  uu  the  L»ui:k,  chest, 
aml  sbdomen.     Ttiis  U  ucuumpanied  by  Hue  auiline-ts  (pit^riasis  %'ersieohry 
If  the  scalee  be  remored,  and  examiued  microaoopicallv.  the  myceltum  and 
spores  of  the  inieroi^ron  /urfur  are  risible.      Thi3  parasitic  affection, 
aJthough  not  limited  to  tuberculosis,  oecura  more  (requeutly  bere  tbau  iu 
Dther  eonditiou&    Ita  appearunoe  meana  lowerud  vitalitv  and  wunt  of  uleanli- 
D6H1  in  respect  of  the  skin.    Wl)en  the  ffkin  i»  properly  bathed  and  groomed. 
and  8weatiAg  prevented  or  mlnimised,  the  condition  is  not  Ukely  to  appear. 
Apart  from  parasitic  invaaion.  the  skin  frequently  preseut«  a  harsh,  dry 
mirfaoe,  with  teDden(:y  to  coaraer  detuiuamation  (yittfriasiš  tabtKentium). 
At  other  time8  the  skin  is  u(>n«pieuuuiJy  uily  {sebtfrrhaa).     Ali  theae  Btatee 
indioat«  the  deairability  of  proper  skin  toilet.     A  8atisfactory  toilet  is  the 
more  Deocsaarv  in  \iew  of  the  vrholeaale  neglect  of  the  skin  os  a  heat- 
regulating  mechiiuism.     The  heupiug  on  of  elothing  aud  breuHt-protecton 
oommonlr  neon — cight,  teu,  twelve  layers — is  unpnvttiological  as  well  a» 
diTty.     The  aktn  doea  not  get  a  chance.     OSdr.ma  from  rireulatoij  failure, 
and  phUgmoM  from  throm^is.  have  been  relerred  to  alrcady.    TubtnvUoiu 
varU  and  aorai  aru  uccaitionally  found.     They  aru  iu  rare  iuatances  the 
atortiu^  of  the  procese.   Ther  may  occur  from  iioiit-raortem  or  operation  injury 
,.cr  by  aooident,  aa  by  the  cut  from  the  broken  glaas  of  a  ^atam  bottle.  Lupu* 
'it  preaent  aometimes.    Iu  rvlation  to  the  large  number  of  caaes  of  pulmonary 
taberLMiIoiiifl  its  fnf<iuct]cy  is  small.     The  carriago  of  the  bacilli  a  iu   these 
cases  directly  from  without.     Il8  comutou  dialribution  abuut  the  U(i«w  and 
£ioe  is  highly  soggeatiTe  of  causation  through  the  use  of  infected  handkerohiefo 
uid  tovcls  or  the  applica^n  of  a  dirty  tinger.     The  hair  tenda  to  get  limp. 
thin,  aud  iu  some  caaes  bhttle.     This  is  not  alwrayB  i«o.     Ofteu  the  [mtiuut 
U  unuBually  hairy,  the  skiu  of  the  truuk  being  covared  by  a  aoft,  downy 
coftling.     Rapid  developmont  of  grayneaH  hns  i)een  noted.     The  nails  may 
aimilarly  aasume  an  uoho«dthy  as{)C(tt.     Clubhing  of  the  fiugers  with  roand- 
ing  of  llie  nail  surfaoe  may  I«  ot*ser\'ed.     It  neemd  due  chieHy  to  thickeuing 
of  the  HulKiutaneous  atructuies  of  ibu  ends  of  the  tinger«.     Kontgen-rKV 
«ixamitiation  indicatea  that  the  oanous  stnicture  is  little,  if  at  ali,  altered. 
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Clubbing  does  not  occur  in  ali  cftses,  and  is  not  Bj»ecial  to  pulmonary  tuber- 
calosis.  It  ia  met  with  iu  comlitioos  of  clirouic  eirculatory  derangement, 
pleuris^,  empyeuiiu  Ite  autuul  eausatiou  is  stili  a  moot  point.  Reference 
in»y  here  Ije  iimde  to  tliB  occaHional  txx-urr6nee  of  cutai%eou8  empk^sema, 
This  is  infrequent.  It  may  be  limited  or  geneml.  and  is  dne  to  the  escape 
of  air  in  to  tlie  tisaues  tbrough  a  breecli  in  the  respiratory  organs,  e.g.  of  the 
trachea  or  broDchus,  or  tho  luug  more  dii^ec-tlj,  e.i/.  hy  biireting  of  a  Toniica 
in  preseniiB  of  adherenl  but  unreaiating  pleura.  The  gnidual  leakage  of  air 
throiigh  diseaaed  pulinonary  structuros.  apart  froni  actnal  breech,  has  l»een 
Buggested.     Its  occurrenoe  is  very  doubtful. 


5.  CUNICAL  VASIRTIEB  AND  PROOREfiS 


4 


The  variatiou  in  clinioal  course  ie  not  less  Immense  than  the  variation 
in  symptoniaiology.  One  casc  terminates  fataUy  within  8ix  or  cight  woekg, 
another  lasta  for  uiauy  yeara.  One  čase  aeema  to  c-omuience  abruptly, 
and  ruDS  a  rapid  ucurse  througbout.  Another  commeDceii  uo  lesa  acutely, 
but  afler  ji  few  ueeks  piisaea  Into  a  ijuiLisceut  »tate.  The  quie3ceuce  uiay 
be  lastiug,  or,  in  turn,  be  interrupted  hy  a  recnide-acence  of  8yinptoms. 
Suoh  aliernation  of  activity  and  kl.eucy  is  frequent,  and  may  l>e  repeated 
in  the  same  iudividual  many  times.  Auotlicr  caso  commcDces  in8idiou8ly, 
and  coutiuuet)  for  long  wilhout  urgeut  &ympLoum;  ur  Huddtiuly  the  eveu 
progress  in  abruptly  altered  by  tlie  udveut  of  gravest  manifestiitiona,  either 
pulmonarj  or  constitutioual,  or  through  iniplication  of  another  organ. 

F<Kt^9  deUrmtnin/f  Cliniml  Variation. — \Vhat  detemiincs  the  remark- 
ablc  variatiou  of  clinical  course  f     Koference  baa  already  been  made  in- j 
cidentally  to  tho  leadiug  contributory  facturs.     T]ioy  includo — 

(a)  The  avenue  and  point  o/  attack. — When  the  lung  ia  infected 
primarily,  by  \vay  of  the  air-passageB,  tho  progress  is  ]ikcly  to  be  8lowcr.  The 
Ufe-hi8tory  of  the  tubcrcle  bacilliis  cxplaiuB  why  tbis  should  be.  Tho  growth 
of  Lhe  Lubercli;  bacUlua  is  slow  as  coiupari-vl  wiLh  ibat  of  iuuuy  other  micro- 
organisms.  The  Hlownef«  of  prugi-CRH  iuay  toiitimu!  wi  long  a«  the  spread  of 
the  process  is  by  continuity.  Tho  resiUtant  local  changeSj  e8peciaUy  Hbroeis, 
act  in  port  as  bnn-iers  to  lhe  cxten8ion  of  the  procesa. 

WT)eu  the  spread  occurs  by  ospiiutiou  of  tnberculous  diacharge,  e.g.  fronx 
lironuhial  tulM:s,  lhe  aub8equent  progress  may  lie  very  rapid. 

\Vlien  the  aveuue  of  inilmonarv  iufection  ia  the  blood-channel,  th»' 
progrc3s  is  most  nipid.  In  such  čase  the  procesa  nmy  be  truly  iuluiinant. 
Tliis  miiy  tx:our  8econdarily  to  au  earlier  alleclion  of  lung,  or  mav  im  8eeondary 
to  a  loniil  procesH  in  another  organ  or  Ktructure,  (viaceral,  ghindular,  osseoiis, 
cutancous  tnberculosis).  The  earUcr  procesa  may  havc  been  lai«nt,  uutil 
by  mischance  (e.g.  gradual  softeniug  or  sui^gical  interfercnce)  entronco  ia 
obtaiued  iut<J  blood-ehanncls. 

^hen  tlie  apreJid  (X£ur8  by  IjuiphaLic  chauuels,  the  rate  of  progress  is, 
dependeut  on  the  pernieabiHty  of  tbea.!.  The  channols  are  more  hkely  to 
be  permeable  iu  rapidly  advancing  than  in  sluggish  eonditions.  They 
more  lLkcly  to  be  open  in  young  than  in  old  aubjecta. 

(h)  T}u  emistilution  of  tke  jmlieni. — Wb  have  Been  that  individ 
vary  very  munh  in  reapect  of  HuseeptibiUty  to  tuttorculosia.  Whilo  that  is 
true,  yet  the  less  susceptible  iHjrson  may  become  inocnlated.  In  such  čase 
lhe  progress  of  the  disease  is  likely  to  be  slow.  Natural  Imrricra  to  advauc«, 
eusting  at  uumerous  poiuta,  olfcr,  oach  in  turn,  extra  resiatauce.  The 
converse  is  true  of  more  auHceplible  Hubjects.  They  ofter  less  reeiatance  to 
inoculation,  and  ono  by  one  the  uatural  barriers  are  more  ea8ily  overcome. 
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From  tbis  point  of  view  family  historj  throvB  important  light  on   the 

I       probable  rat«  of  progrcas. 

I  (e)  The   actutd   stote   o/  tht  patient. — Individual  Huaueplibililj  varies 

luuch  from  time  t«  tirne.  Thua  the  chiW  after  measles  or  wnoopiDj;-couji;h, 
and  the  adiilt  after  ioduenza,  offer  lesa  resistance  than  at  othur  timc8.     The 

I  fregneucj  with  wliich  pulinoiuiry  tuberculoais  follow»  the^e  is  rocognised. 
Comuioiily  tlieruiifler  the  cliujcal  courae  of  an  alreadv  existiug  tubereulosis 
becoiiies  more  mpid.  8uch  dimiDution  in  re«iatance  tnaj  be  reftirable  to 
general  couditions  or  Incal  changes  in  the  lung,  e.g.  catarrlial  etates  of 
paMaees,  pneumonokoniueia. 

(o)  EscitUiice  of  prtcedtnt  iuhtrciflosis  tithtr  in  funff  or  elsrwhere. — 
Precedent  tub«n;ulusiH  itt  doubIy  ugnihcant.  The  recent  niaDife8tati<iu  m&y 
be  definitely  BecoDdary  to  ao  earlier  atrection.  The  coune  of  events  will 
thpn  be  rapid  or  slow,  according  t<)  the  avcnue  of  extension ;  or  the  recent 
momfestation  uiay  K*  e^preasiun  of  a  froeh  iafection.  For  oue  tuberculou« 
attack,  far  from  afVonling  immunity.  actually  produ««  a  liHbility  to  furlher 
attack.  Afl  it  proceeds,  the  recent  pro(x»j»  !nay  kindle  the  older  one  into 
fr>>sh  aetivitv  (rf,  the  resulta  of  tulNirctiliri  injeclion),  and  tlierebj  bucilli  or 
iht^ir  products,  or  both,  be  disseminated  more  widely. 

I  (e)  Jlie  domeitic  and  stmal  citndUrons  of  t/i€  p(Uient.—T!hese  play  an 

important  )fait.  Apart  from  inhcrited  Iiability  wo  havc  rocogoiBcd  an 
(K-^luired  liabiliLv  of  tinsue.  lu  proportion  as  the  {utieut  can  remove  lum- 
s.*lf  withoiit  delav  from  vicious  inHiience«  (iu<ioor  life,  unheaJthy  occupation. 
irn*gularity  of  me^ils,  etc),  the  progress  uf  tlie  diaeaae  may  be  dehiyed  or 
jinviited.  Couver8ely,  a  continiuince  of  theee,  or  a  rctum  thereto  after  cure 
haa  l*eeu  eHected,  la  m^>9t  prejudiciaL  A  reawakeniug  of  the  old  procoss  is 
Ukely  Lo  fonow,  and  Ihis  may  go  rapidi}'  uhead.  Thia  ia  tite  great  ditticulty 
in  nlation  to  the  tr«ttment  of  pulinoDary  tuberculoais  among  the  vorking- 

I      olaaaes.     It  is  e8pociiilly  on  this  account  that  tlio  ^mte^  enggestod  the 

^HBsUibliAhiiieut  of  tuberculous  colouics,  \vhere  for  long  perioda  trealmeut  oo 

^^butdorjr  linea  might  l>e  continued,  ihe  jmlient  engugiug  in  gardening  or 

^Bigricultitml  purBuita  as  strength  penuitted. 

^"  Clinioii  Varieties. — The  recognttion  of  the  more  evident  differenoes  in 
course  aud  i)rogres8  gives  sanction  to  the  following  grouping  of  coses  from 

^■tfae  chiiicul  inint  of  view — viz.   1.  Acute,  2.  Subacute,  3.  Chronic      lu 

^Hkdmittiug  the  division  as  convenient  for  working  purposes,  -vie  most  not 
1o«e  Bight  of  the  faet  that  the  limita  are  far  from  exact  As  we  have  tseen, 
the  ocute  aud  subacuto  may  beconie  ohronic  The  subacute  and  chronic 
uuiy,  in  turu,  l>ecomc  ucute.     There  is  endletts  poaBibiUty  of  variation  in 

I      individual  i_'as4»     It  may  be  serviceable  to  add  a  few  worda  of  desoription 

^     refganiiiiLj  i-ju.h  group. 

^H     1-  This  includis*  esiwciiUIy — 

^^F    (f  ifilutri/  Tuhrrcidons,  lu  which  there  is  a  vvidespread  diaiiemina- 

r     Uon  of  tubert'li>  throughout  tho  hing,  either  alone  or  as  part  nf  a  general 

||     miliAT)'   tubeivulosis.      The  di9.'»eminAtiun   occura  hy  way  of  the  blood- 

\     diauuela. 

^^L     71m*  imaeL  m  comiaonly  acule,  but  may  bo  subacute.     Tho  iX}ndilion  nmy 

^^pipervene  as  an  oxacraltati<iu  in  the  courae  of  a  chronic  tulurculoHiii.     Of 
thoracic  «ymptom8  iiyspnaa  is  conspicuous.     Ileflpirations  m»y  aiiiount  to 
fi-7U  pur  minute     C'yanoftia  is  probably  e\ident  as  the  prooees  advancce. 

*  Tho  Uinii  oailvptnff  <muumfilum  hM  beta  »ppllad  to  patinoiiuy  tnbttrcnloiU,  irhkli  iilbi  ftu 
*~  tooane.     ta  tbU  uom  it  mar  bo  umiI  m  h/hoiijmiiuu«  wtlii  acutc,  u  tinv  <l««uribMl.     It 
IudiUkI  bv  •DOM  to  ths  broucho-itri«umonic  viriet/  (f.t,),  bj  otitmn  to  Mint*  alliuj 
slo.).  ({.«.). 
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There  may  ha  notMug  reinarkable  about  Ihe  cough,  and  expectonition  ib' 
often  absent,  Evon  if  sputum  be  obtainable,  the  tuhercle  bacillua  is  u8uaUy 
not  deterrainable.  rhjsical  signs  are  poorlj  marked  in  proporlion  to  the 
amount  of  STBtemic  disturbaucc  (vide  p.  99).  ConstitutioDal  phenoiucua  are 
marked.  The  appbarancas  may  siuuilate  those  of  enteric  fever.  TemjKjrature 
runa  high — 102^-104'  F. — and  is  of  more  nr  lesu  continued  type,  siibject  to 
remissions.  Souietimes  there  is  uo  appareut  pyrexia.  The  pulse  is  rapid 
aod  Soft.  luteose  cmaciation  and  eufecblcment  quickly  aupcrvene.  The 
progress  towardB  death  is  usuallj  awift.  Sometimea  evident«  of  a  vider 
(liRsemination  of  tuliercle  may  be  present  (tiiberc-uloiiB  inenin^tis.  tiiberole 
in  choroid,  tubercle  bacilU  m  blood).  1 

(&)  Lobuiar  or  jBroiKho-J'netim'>nic  Tubcn-uio»i8,invihich  the  disacmination 
is  wide8pread  and  patc:hy.  The  scattered  ftici  are  either  castfous  or  iiiduratud. 
The  dissfiminatiim  resultB  froin  aspiratitm  ot  tiil>en;;nlouH  material,  probably 
from  an  older  area  of  softening.  Hencc,  thorigh  apparontly  an  acute  proceso 
tirom  the  first,  it  is  frequeDtly  an  exacerbation  of  an  older  procese,  which  may 
have  escajied  recognitioii.  Acute  dissemination  miiv  have  been  eubsenuent 
to  an  acute  illness  (induenza,  the  puerporiuni),  which  rouscd  the  latent 
proceas  to  activity. 

The  clinicat  coiirae  isconiuiouly  acute  and  rapid.  I..ocaI  manift^UitioDaj 
are  wont  to  be  more  conapicuous  tlian  in  the  last  variety.  The  eputum,. 
which  may  be  abundant,  is  muco-pundcnt  or  purulent,  and  eontains  tubercla 
bacilli  and  clastic  tieaue.  ?hyBical  sigus  correspond  witli  the  lobuJari 
distribution.  Cunsbitulioiial  phenumeua  are  ako  proiinuiiceii.  Pyrexia  is 
marked,  and  now  more  delinitely  remittent  in  tji«*-  Tbe  circulation  is  soon 
gravelv  prejudiced,  and  tl»e  patient  tends  to  sink  with  toxic  8ymptoma. 
Tlic  patient  may  die  in  four  or  eiglit  vreeks,  or  as  uianv  mouths. 

(c)  Lobar  irr  Pneumonic  Tuhcir.v.losis,m'whiG\i  the  disHeuiiuatiun  appeaiB 
eHpecially  localised  to  a  lohe.  In  tbis  insUincc  almi  there  may  be  evidence 
of  an  older  proceas  or  of  change  in  the  other  lun^. 

The  coiirso  of  evonts  in  this  variuty — which  in  atrict  sense  is  not  very 
comuion — is  siuular  tu  the  courae  iu  acute  puGumouia,  with  vchiuli  it  may 
be  confiisetb  Indeed  some  of  the  v.nmm  thus  gnmpptl  are  probablv  casee  of 
pneumonia  ocf^urring  in  patienls  with  tuheniulous  hings.  Local  and 
oonstitutional  phenomena  are  well  marked.  T'hyBical  signs  correspond  with 
the  lobar  ilistribution.  In  plaee  uf  the  oecurrt-uoe  of  the  perturbatio  critica 
at  the  end  of  5-10  itayH,  uhanicteristiu  of  crouiMrns  pneuuionia,  8yinptoma 
are  uuahated.  ryrexia  of  in'egularly  remittent  tyi»e  contiuues.  There  isJ 
much  cinmhiton,-  prejudioe.  The  patient  tenda  to  sink  vrith  toiic  8ymptom8| 
and  iiiay  diu  iu  a  few  \veeks'  tiuie.  In  otber  ctises  tho  čase  aasumes  a  more] 
chroniu  character. 

2.  Svhacute. — Tbls  eomprises  a  variety  of  cascs,  aa  the  name  stiggests. 
It  Indudes  some  which,  having  commenced  more  acutely,  assume  a  milder 
Mspect.     Some  of  thcse  may  (inaUy  beoome  chronic,  or  the  patient  iuay  die 
during  the  aubacute  period.     Othtr  oises  \\\m\\  at  fii-ai, — poH8ibly  for  aj 
long  period — appoared  cbrnnic.  aj^Bum«  a   nulmcute  charficter,  with  corre-l 
sponding  aggravation  of  local  and  constitutionul  manifestations.     Otberi 
uases  are  subacute  from  the  com  men  cement. 

3.  Chroim. — Tbia  iuchidea  by  far  the  largoat  nuniber  of  caacB.     Inouu-j 
latJon  oocurs  most  cniiinionly  by  way  of  the  air-]wwwge8.    BisReminationi 
of  the  procGss  is  effected  by  contiuuity  and  lymph  channels.     The  rate  of 
progresa  is  conatiqucntIy  slow  and  varies  in  ditterent  indinduals.      The 
disMise  is  frequeutly  arrested  conipletely.     In  other  instaucea  i>eriuds  of 
qaieBcence  and  ap|tarent  arrest  altemate  with  acute  or  subacute  phasea. 
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roompletely  arrested  tbere  ia  a  tendenc^  tx}  pasB  through  the  stagee 
of  intiltraliun,  sofUiuiu}^,  aiid  čxcnvutioD.  The  !4yinptoiiiatnlo<ry  vnries 
endIeHHly.  The  local  aud  couHtitutioual  phenouiena,  and  noniplicationH  and 
accidents  which  may  supervene,  have  been  already  diecaseed.  Where  the 
^lung  leads  to  beoome  more  fibrous  the  ohronicity  is  moet  markod. 

TemiiTvitions. — The  dieeaiK  tcrmiuatcs  difrereDtly  iu  ditrerenl  JnstaDces. 
'Tu  Uie  foreground  it  in  riglit  to  emphasise  the  iiatural  t*jnden<7  ton'urdB 
čare.  TKis  is  iUuslmtefl  ahundantly  by  po6t-niorteni  nl)»ervatioDs  in  the 
caae  of  persons  dyinK  froiu  other  diseases.  These  records  of  spoutaueouH 
cure  aud  the  results  of  cliniuil  observation  ufTord  abuudiint  ground 
for  the  Btatement  that  if  patienta  were  only  taken  iu  hand  Barly 
enongh.  and  kept  under  proper  conditinna  lon^  enoiigh,  complete  arrest 
mmld  be  the  most  freqiient  terminalion.  The  teudency  to  cure  even 
in  a<lvanced  cases  is  ovidenoed  by  the  rectureuco  of  pcrio<l»  of  remiasioD 
and  appHTout  arrest.  On  the  other  hand,  the  dauger  of  reuevved  activity, 
even  in  latent  procesaes,  must  not  b«  forgutten.  With  the  recitrrence 
of  Buch  eiuicerbations  tlie  progrese  is  downwards.  In  prouounced  cases 
tbe  tendency  is  towards  death.  Thia  may  occur  afLiir  weeks  or  months  or 
jears  (acute,  auhacute,  chronic). 

Death  occurs  in  a  variety  of  way8.    (a)  The  chief  factor  in  producing 

death  is  inloxicatiou,  either  acute  or  more  graduaL     Tosic  producta  are 

iuanufacturc<1  in  relation  to  the  gruvrlh  uf  tubercle  bacillus.     ThnM^  produce 

il  irritation  and  when  abnorbed  cauae  ttidespread  disturbance.     They 

'efleot  cmaciation  and  enfeeblement.  and   e8pecially  exert  a   depressant 

influenoe  on  the  heart  and  circulation.     Other  organitims,  preseut  Irom  tirne 

to    tiuie  (iuixed   infection),  are   refljionsible   for  the  produutinn  of  toxio 

iriKluctR.      (h)    Death    nwy  result  fmm   the  diageminution   nf   biicilli  in 

liflerent  directiona  and  the  institution  of  a  tuberculou«  proceas  in  other 

(Intestinc,    brain,  genito-urinary   tract).      (<*)    Death   m«y  result 

iddenly  from  iucidental  couditious,  e.g.  humorrhage,  pneumothorax,  pul- 

monary   emboliam.      (d)    Dtuith    ia   haatened   and  the  diAConifort  of  the 

patient  inoreaseil  by  advancing  interference  with  hfcmatoais  as  Ihe  lung  is 

progro68ivoly  involvod. 
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^H  Tho  tiniely  diugmmi8  of  puImonary  tul)erculoaiR  mnka  aa  one  of  the 
^Blnost  importAut  in  olini<:al  medicine.  This  position  ia  asaigned  chiefly 
^f  iMcause  of  two  considerations.  First,  the  enormous  frequency  and 
^^  liuntality  of  the  diaeaae;  aud  second,  ihe  liopefuluess  of  treatment  iu  the 
milj  atagea,  contrastod  with  the  hniieleaaneHs  at  later  stagea.  Too  great 
carefulness  caunot  be  exeroised,  thorefore,  with  a  view  to  early  diaguosis. 
bere  is  no  bliuking  of  the  fact  that  many  itersouB  dic  because  ibe 
berculous  uature  of  their  infection  is  recoguised  too  late.  Owiug  to 
variety  of  reaaona,  none  of  which  is  couimnnly  valid,  a  bluudering  vague- 
ia  maintained  too  long.  It  cannot  be  too  urgcnt]y  insiated  that  the 
dingnufiifl  is  vuluuble  iu  jiruportion  as  it  Is  ejirly. 

Iu  coufihidiiig  a  diaguoais  thcrc  ari'  coiumouly  three  seta  of  eonsiderations: 

1)  certaiu  HyuiptomH  w)iich  lead  us  to  st]H|Hx:t  Lhe  pnMtiuce  of  Lhe  diaoaae; 

2)  oertain  phy8ioa)  evidenea  in  relatiou  to  lungs  and  other  organa  whicli 
contimi  lhe  suspicion ;  (3)  thQ  deteotion  of  the  tuberolo  l)ticillim,  which 

brda  definite  proof.     That  is  the  uatural  ordor  of  thought.  and  in  that 

ir  we  sliall  euntuder  the  evidence.     Il  niust  be  kept  iu  vievv,  bowever, 

that  evidence  is  not  alway8  complete.     ConlrariwiHe,  it  ih  oftcn  oxtnjm«ly 
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fEnUty,  and  the  diai^noais  is  made  by  the  careful  pieciDg  together  of  slender 
fragm(;uts. 

(1)  tS^mpfo"^^  ichich  lead  us  to  susptct  the  presfnce  of  the  diseasr. — 
The  can<litioii  BliotiM  l«j  auapectfid  in  preaence  of  oertnin  j^mptoins,  n 
particnlarly  if  the  sjniptoms,  Tvhich  may  of  themselves  seem  triHing,^^ 
continue,  aod  it'  no  other  expldiiiition  of  their  prescnce  be  forthčoDiiug.  ^^ 
The  Bymptoiu8  are  not  ali  diroctly  rcferablc  to  luiig  diaease,  and  may  not 
ttll  be  preaent  in  the  giveu  čase.  They  include  coiigh,  exj>ectoratioii, 
hieniopty8iH,  breathlessness.  feeling  of  oppression  or  pain,  huskiness  of 
voioe,  pallor,  losa  of  flesh  and  wei;,'ht,  indigestion,  loss  of  appetite  (e3pocially 
in  the  morning),  sense  of  wt'akne8s.  lauguor,  feverishncss,  night  awcitU. 
The  presence  of  Hunh  ayniptoniH  cjills  fur  a  thorough  overhauUug  of  th«j 
[»itienl,  inchiiiing  phy8ii;al  exanimation  of  hings  and  other  oi^ans,  and' 
microacopic  exuimnation  of  expectoratiou  or  other  discharges. 

(2)  Evidence  in  relaiion  to  lungs  and  other  organs : — 
(rt)  Pki/sii-ai  siffjis  in  lumji. — These  have  Ijeeu  fully  coiisidered  {vide  p. 95),| 

Attcntion  sliould  bc  dii-ccted  especdftlly  to  the  signs  of  iucipicnt  tuberculosis. 
Curu  b&stovvtid  un  their  precise  ileterminutioti  will  l>e  iiuiplv  repaid.  In  a 
ilouhtful  čase  an  exact  note  of  the  physical  condition  ehould  be  made  from 
tirne  to  tirne.  This  is  none  the  less  iuiportant  if  tlie  renult  of  the  Brst, 
examinntion  be  negative.  Uorroborutive  evidenco  inay  be  availablc 
meaus  of  the  apii-ometer  (ji.  99). 

(ft)  Pttla«. — 1ia]>idity  of  pul.'«i — Irt  iia  aay  85  to  100  or  more  per  minute 
— Lf  otherwiRe  unexplained.  is  highly  aignifioant.     Maint*nance  of  increased 
pulse-rato  is  oftcn  an  early  Bpnptom.     Along  witb  increase  in  ratc  some  J 
dogree  of  softiiesa  may  naually  be  uoted.  fl 

(c)  Te7ii}>tratuTe. — Elevation  of  temperature  is  commotiIy  foiind  aonie 
time  in  the  twenty-four  hoiira  if  the  record  lie  made  .sufticiently  often.     In 
8omo  cases,  DHpeciaUy  those  under  oiMsn-air  treatment,  auch  aborrations  of , 
teroperatiU"C  m;iy  be  quito  \vanting.     lu  order  to  precisc  detonninatiuu  the' 
temi>emture  should  be  tukeu  for  wime  davs  every  three  hours  ur  oftener. 
It  ia  most  iiii.sk5ading  to  rest  cnntent  with  one  ur  lwo  ohservationa  daily. 

{d)  Weight. — The  relation  of  weight  to  height  and  age  is  of  inuch; 
moment.  Betinite  loes  of  weight  is  eigniHcant.  Ileliance  must  uot  be 
placod  on  a  single  observatiou  or  vague  impression  aa  to  loati  of  weight. 
The  patieut'a  weight  Hhould  Itc  recorded  ivith  exrt<-tnesa  from  week  to  week. 

(e)  Thf.  patient's  kiMan/. — Thia  should  include  the  historj'  of  the 
patient  in  a  wide  sense.  It  ia  not  meroly  a  matter  of  faniily  historj-  aa 
gencraUy  understooil,  e.g.  haa  his  fatber  or  mother  or  brotlier  died  of 
conKumption  /  Granted  that  thia  ur  tliat  relative  haa  died  of  tulH^rculoaiSr! 
the  more  iraportant  isftue  is,  how  far  the  patient  haa  l»een  subjected  to  Ihe 
same  conditions  of  life.  Ilas  Iie  been  expoi3ed  to  risk  of  infcction  frnm 
olose  oontaut  cither  with  the  aaid  relative  or  other  r-onsuiaptive  person,  as 
by  occuifatiou  of  the  aame  house,  puomH.  office,  or  workahop  f  Does  hia 
mode  of  life  ur  calling  entail  undue  devitaliaation  ? 

(/)  iState  of  other  organs, — Thia  may  affbrd  corroborative  evidence  of( 
the  first  moment.  It  is  thcreforc  dcajrable  that  the  other  viaeera  Im- 
exiimincd  with  čare.  It  ia  iuaiifliciBut  lo  eculim^  omv^IveK  to  the  lunga. 
The  diagnosiB,  and,  aa  we  ahall  s««,  the  i)rognosis,  iniplies  a  thorough 
review  of  the  whole  By8tem.  Spccialisni,  in  the  uarrow  sense  of  the  term, 
is  here  fataL  Wlule  ali  organa  should  be  lookcd  to,  the  mucoua  membrana 
of  throat  (ineluding  palate,  fuucea,  and  Iarynx)  descrrve  aj>ecial  čare.  A 
laryngo8eopic  examination  ahould  form  part,  of  the  routine  examination 
in  most  casea.     Short  of  groescr  changoa  (e.g.  ulceration),  uudue  pallm 
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(«^.  pAbtal  paUarX  flAccidujr,  sicvUing  of  maooM  iuemU«na^  are  •!! 
Bignifinunt. 

(g)  Bonigem-rmif  itl%wnnatio%. — KTimimitiop  hf  meuM  vi  Rootgea  nj« 
maj  aflbni  vmloafale  oambontive  erideoBe.  BapockUjT  »  Uub  trne  in 
reUtioB  to  eartr  stages  of  tfae  diaoae.  Sra  wtieo  phjmal  aigns  in  tb« 
ordinarj  aense  aze  aligh!— some  uroold  s&jr  vhen  Jhtj  an  vanting — 
inrolrenienl  of  lang  majr  bs  tmtified  to  bjr  tfae  diadov  oo  tfae  acnen  or 
the  radiogiuh.  In  eatimatiDg  tha  diagacatic  lafaia  of  tfaa  BdntgaB  raja 
nmoh  d^eiMS  ueceBarilf  oo  the  r^tire  sldU  of  obserrera  in  tfae  oae  cf 
diflbnot  medioda.  It  is  utonading  bovr  apparentlf  obvioas  phjpsioal  a^gos 
maj  be  paesad  orer  hf  good  obocrvcia.  It  ia  (berefore  difficolt  to  oofnpaic 
rigidly  tfae  reanlta  deCermined  bj  tfae  eailier  phfaeal  methods  and  ttMaa 
obtain^ble  hy  the  Bbnt^o-imj  metbod.  Kooe  tfae  less  ia  it  trne  that 
B6ntgeo>TaT  fllominatifm  aSbcda  important  aid.  For  definitelr  recording 
(be  anumnt  of  opaeatj,  the  ladionapfa  ia  most  Benrioeable.  Tfa«  sin^ife 
aereen  baa  adrantagee  in  otfacr  direetioin.  Whi]e  sfaoiring  the  diadknr 
aolBeieDtlj'  veU,  it  rareals  inaofficiencj  of  di«phraginatic  movcmeat  oo  en« 
or  ocber  eide.  Tfaus  in  earlj  palmonarf  tabercuksis  the  diaphi^;Bi 
fre()aeofcly  ataods  andulv  bigh  and  tto  flxcan>i>D  is  limited. 

(3)  IkUctiim  cf  tke  'T^herd*  fan/TMA— Tbia  mmj  be  direct  ar  indinct. 
The  preseDce  of  tbe  tnberole  badUos  itaelf  afiorde  abeolnte  proof  of  the 
exiiteDoe  of  toberenkna.  It  ia  oot,  tunrerttr,  dstenninable  in  ali  caaea, 
vrbich  other  eridetne  maj  piove  to  be  «4*  tuberculooB  charaoter.  In  ocher 
wanU),  vrhih:  m  pamtiTe  eaanunation  for  badlh  »  certain,  a  negative  reealt 
does  not  neocasarilj  enclode  KubercuIoai&  During  the  esamioation  for 
bacilli  fibroas  ttasae  maj*  be  eongbt  for.  Wbere  tbe  eianunatton  bas  been 
nen^ative,  cuafinnatiDn  of  the  erideoce  should  be  soogbt  in  repeatcd 
cxaniinationa  In  soch  casea,  and  in  those  -vrhere  eipeotonitioo  or  otber 
diacbarge  m^  not  be  avaibMe,  the  tnbevcuUn  test  maj  be  adTantageonelj 
»pplied  F(T  chat  raason  tl>e  two  methods  of  detarmination  wiil  be 
oooaidered  as  this  stage.  Witb  rererenoe  to  sueb  prooednre  it  ebould  be 
Icept  clearlj  in  riew  that  tberein  the  diagnoaig  of  Uie  rutnHtU  etiological 
Čutar  is  «lone  inrolved.  Tbe  diagnoeis  of  the  patieni'8  diaease  ia  not 
tberefore  oompleted.  Indeed.  reftnement  of  diagnoaiB  -mth  a  riev  to 
a  soffioient  prognošs  onij  oommenoee  at  tbis  point.  Tbe  ^iihecr  of 
olinioal  tjpe  and  oouiae  ia  imrnenae.  A  fuU  diagnoeia  must  stili  r«st  un  a 
csar«ful  connderation  of  Bjmptomatolog}',  pfarBicaTaigna,  aod  other  radon. 

(a)  DtUrminaiitm  t^  TmherrU  A)ct//«&— Tbe  procedure  hai  been  oaoaidefed 
(pL  911  Tbe  Lacitloa  u  nsuallj  loogfat  in  the  sputoni.  Wbvii  actniU  ^atam  is 
not  obtainAbl«  it  maj  be  wortfa  while  to  ezamiiie  post-DSiial  or  LuTngnd  oischarn. 
A  aample  of  tliis  maj  readiljr  be  obtained  by  mean«  of  a  aoft  brush.  Wiih  Uw 
diaoovvrr  of  tubercJe  bacilli  aU  doobt  as  tu  the  esacntial  nature  of  tbe  caae  in 
roBoved. 

(6)  Determimntitjn  o/  FibrtMM  Tmue.  —  It  is  8MD«tiinea  soggested  thac  ilie 
diseover/  of  libroua  tia&ae  in  tbe  expector&tioo  is  of  as  great,  if  not  graater,  value. 
fltU  lA  a  nualake,  Tbe  presenoe  of  fibroas  tisane  points  to  disintagnUiv«  chasgaa 
le  is  ncA  «xclariT«ty  preaeot  in  tabarooloai  (p.  9S).  Indirectlj  it  allbrda  oor- 
rohoraiim  proof  of  the  aetiritj  of  tbe  tvberde  bacillna.  lt>  diieoTery  helpe  ta 
rofinr  dinffnosit  in  rBapect  of  stage  of  tb»  disenae. 

(r)  Tubermlin  r<n(.— Tbetueof  tubercuUu  indiagiv"'- ^"''^•»^n  widely  adopCcd 
by  vrtcriaarr  priprli  t  iouers,  aod  tbe  resolta  bave  been  ^  Mktisfactorj.    In 

Rlatiuu  tu  tne  liuiiinn  nubject  tbere  Ihu  beea  an  andu'  ;■  in  its  Me.    Since 

ita  introdoction  t)ir  vrit^r  hiLs  miuJe  »'guUr  um*  of  ii  in  Uio  siuall  gronp  of  oaaes 
wbero  certain  dvU-nuination  voh  ililficult  hy  utlicr  nivnnA.  e.^.  cases  wb(tre  Do 
«XpoeCorati(jn  was  availahle.    The  resalt«  Itave  beaa  Dniforml.v  satiii£»ctorj. 

Proctdurt.—lhe  original  tubercniin  ia  praferafalft  IVior  ta  tbe  tast  tbe 
palient'«  tamperaturn  ihould  be  carafnltj  reeorded  Mvaral  tinu«  daily  for  soaea 
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dAys  ood  ftn  exact  oote  oiode  of  the  pby8ical  *igus.  Ati  injection  of  O'0006-O'OOl 
gratnme,  dii»solve<l  in  one-liiilf  jier  cent  carbolic  acid  solution,  is  given  deeply  into 
niasoular  tjssue.  The  iMiti^nt  is  tliereafter  kept  at  rest^  and  temperature  and  pulse 
noted  carofulIy  every  2-3  hours.  In  positive  casea,  evidence  of  t!ie  reaction  appean 
in  5-20  hours  -the  interval  vnries  or)naiderably  in  diflerent  coabs.  The  tem- 
perature rises  ž^-S"  F.  or  more  and  ihp  circulation  is  perturbed.  Frequently  a 
change  in  phvsical  si^s  ia  dinctrnihle.  CrepiuiiionH  niay  liecome  nmre  audible. 
Cougti  inay  bo  incpeased.  Expactoratian.  wliifh  waK  !icanty  or  vanting,  uiay  be 
forlhcomiiifr,  uiui  in  tlic  eKpcctorutiou  bacilli  may  j>L-rhu|ii>  bu  fuuud.  lu  negative 
cases,  tuuUers  reinuin  in  g(a(u  t/no.  In  tbis  eveut,  it  iuuy  I«  desimble  iii  3-4  days 
to  repe^tt  the  lujeetion,  the  atuount  beiiig  iucreased  to  (i'002  0XW3  graniuie. 

The  rcniults  of  the  tesi,  if  not  .absoluteIy  cert«in,  may  be  relied  on  for  praetical 
purpones.  Again  and  again  in  the  writer'K  experience,  when  physlca]  KignB  or 
Kytnptonis  noinie«!  to  an  C!arly  oondition,  but  no  exiMrL-torntion  wa«  preaent  or 
liacilli  coula  not  be  discovered  in  the  scanty  discharge,  the  injection  has  testilied 
correctly  to  the  pre-gence  of  tuberculous  involvement.  The  number  of  doubtful 
instances  has  been  sn  small  as  to  be  discounted.  In  the  fe w  in&tancp-s  where  tiie 
injection  of  tul>erculin  into  ap|iarently  non-tuberculous  HubjevUi  producc-d  a 
rejiction,  it  in,  of  oourse,  open  to  queiition  vhuthc-r  some  liidden  force«  of  infection 
iuay  not  be  present.  lu  no  ciuic,  whetbcr  the  reuiilt  van  aegative  or  positive,  has 
tbe  patient  suflered  by  the  injection. 

Conditions  fr(rm  which  Puinionary  Tuherculosii  mvst  be  $egoarated. — At 
an  earlj  atage,  and  in  snnie  canes  later  od,  wheti  lung  phenomeca  are  less 
proininent',  the  corroct  diagnosis  uiay  be  readily  missed.  The  condition 
may  be  roistnkcn  for  dy8pep8ia.  gastric  ulcer.  or  oven  malignant  disease, 
antcuiin  (chlovosia),  ucurustbeoia,  hyHtena,  aud  the  like.  Careful  exclu- 
aion  on  the  liries  just  iudicnted  ia  netnsBaarv. 

Wben  re8|nrntory  symptnnj8  are  more  proininent,  the  condition  inay  be 
mistaken  for  bronchitis,  broDchiectasis,  emphy8ema,  pneuinouia,  gangrene, 
ahaceas,  new  growth8  (cancer,  hydatid,  actmomycosis),  sjiihilis,  pleuji8y, 
empyeina.  With  regard  to  aome  of  Iheae,  e.g.  brouchitis,  euiphysema, 
I)leuriay,  it  miist  l»e  borne  in  mind  that  they  are  frequent  acconiiJaiiinientB, 
aud,  in  fact.  »»xpres8ions  of  ihe  tiibeR-ulous  procees.  Čare  niust  be  taken 
that  the  lesser,  though  ix^rhap3  more  obvious,  condition  doea  not  oliecure 
the  more  radical  diaeuse.  If  llio  lUuguostic  liues  be  foUovved,  completeuess 
of  diagnosi»  will  he  gcnerany  ^iHitured. 

Wnen  the  onset  is  acute  the  condition  inay  \te  mistaken  for  entoric 
fever  or,  perhaps,  inalaria. 


« 
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Pro«nosi8 

lu  the  foregroiind  iL  miiat  be  explained  that,  while  the  preeence  of 
the  tubercle  baciltus  affords  gronnd  for  anxioty,  puliuonary  tuberuulogis 
18  very  far  froni  beiug  alway8  fatal.  On  the  coutrary,  it  is  nne  of  the 
raost  curiible  of  maladies  if  baken  8afliciently  ciirly  and  firmlj  in  hand. 
Tliis  ia  cvidenced  both  by  elinical  aud  {lalhulogieal  faula  Even  in  advauced 
atages  the  i»oiwibility  of  cure  is  cnnHiderable,  In  ali  c-a«es  auteliuraliun 
is  to  1»  ooDtempIated. 

The  prognosis  in  individual  caacs  is  a  difJiuuIt  matter,  requiriDg  both 
skill  aud  cxj>crience.  No  two  cases  are  qu)te  ihe  samo.  The  fact  of  the 
preBeuce  of  the  bacilluH  does  not  afford  Hufricient  ground  for  a  prognoaia. 
Nor  do  the  phyHical  signs  alone  yield  8ati8factory  iuformation.  A 
multitude  of  cunsidenitions  have  to  be  weighed  in  eacb  instance.  Some  of 
Ihese  ure  patlmlo^fical,  some  of  more  geucral  uature.  They  comprise  the 
history  of  the  caae,  niiKle  of  onset  an4l  uourse,  iiresent  Byu]pt/oma.  phyaical 
(ugna,  State  of  temperature,  circubition.  uppetite,  digeation,  weiglit,  aleep, 
involvement  of  other  organs,  constitution   of  the  patient,  hia  character^ 
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intelligenoe,  age,  Aod  otber  ooadicioas  of  tife,  inclading  his  pecuniarr 
reBoonea.  It  «iU  be  c^MiTenient  to  rerrie«  tbe  more  impoitant  of  th«^ 
fariefljr. 

Mode  of  oiuft. — An  acute  onset,  uttli  rapid  luvasion  of  one  or  botb 
luDgs.  ia  of  gnve  tggniftcance.  Contmriviae,  a  &low,  inicidioas  ouaet.  once 
the  DAtnre  of  the  dinase  is  recogniaed.  is  favouratile.  Csaes  commencin>; 
with  ooe  or  more  attacks  of  pleurisj  &6quci)Ur  do  weU.  if  ool):  ;he  luber- 
caloufl  nadure  uf  the  procen  is  deterimned  and  8uilably  trealad.  CaaeS' 
eommencing  with  hsemoptjsis  are  noi  unfavourabla  This  umjr  bo  dae  tO' 
eeveral  caueee.  Often  the  oocamence  of  the  bleeding  bmIs  as  an  effidoit 
danger-mgnal  and  eDsures  greater  čare  for  the  future. 

CSinical  conne. — A  rapid  apread  from  poiot  to  point  under  obeervatioD 
pointa  to  great  activily  of  diastae,  and  in  comasponduigly  ominous. 

PrestiU  tymptoms. — These  are  leas  directlr  signiticant.  Vet^aSeacj  of 
cough  is  a  aouroe  of  oonstitutional  disturbance.  as  weU  as  a  means  of 
Bpreading  tbe  disease  froni  jKiint  to  pciint,  wMch  most  be  kept  in  view. 
The  cbaracter and  auiouut  uf  e.\pM:toration  areof  le^  iiuportanee  titan  might 
be  sappoeed.  Some  of  the  vorat  casea,  e.y.  acate  miliarj  tubenmloai\ 
jield  frequentl}'  no  expectoratiou,  while  other  caseH  of  great  chrotiicitj' 
present  much.  Xone  the  lees  ie  it  trne  tbat  a  gradual  rvduotion  in 
eipectoration  is  farourable  in  most  cases.  The  occurrence  of  bleediog  from 
time  to  tirne  should  not  be  looked  on  as  of  ill  omen.  Aport  from  more 
pronotmced  hi^murrhages,  vhicb  may  lead  imiuediately  to  doath  ot  produce 
gruve  una^uiia,  hitfiuopt^sis  actually  seeiud  Ut  reUeve  the  patient.  Certainlv 
It  is  not  RViuptonia tičal Iy  the  dreuiful  thing  it  has  often  been  sappoBeo. 
The  number  of  baoilli  in  the  expoctoration  is  not  a  safe  gauge  for  prognoosL 
Tbifl  varies  Irom  time  to  time  in  the  some  čase.  aocordmg  to  the  aourc«  of 
the  expectonition.  Ali  the  same,  persisc«nt  abundauce  of  tubercle  bacilli 
is  iinfHvnurable,  vhile  a  grailiial  tailing  oO*  Blioiild  be  r^ardeii  ha  satis- 
factory. 

Phifgical  «t^n«.^Care  most  be  ezcrdsed  in  the  interpretation  of  tbeae. 
ilecatise  phy8loil  ugns  are  obvlous,  tbe  čase  is  not  neceasirily  grave.  Thus 
ejttenaive  dulnes  with  marked  Hattening  of  cbeet-waU  maj  be  tbe  ex- 
prcasion  of  8atisfactory  cicatrisation.  Some  of  the  moet  serious  oaaes,  t^g, 
acute  miUarr  tuberculosis,  have  leas  obrious  phjsical  eigus,  whioh  maf 
re«dily  be  misaed  or  regarded  as  uoimportanl.  Nevcrthcleas,  by  means  of 
phyaicul  uvidence  ihe  practiaed  cve  and  hand  and  ear  can  gauge  the  ai:tual 
extent  and  fre4uently  the  cbaracter  of  the  involvement,  and,  hy  observations 
made  from  time  to  time,  may  determine  advanoe  or  recession  of  the 
pTocesB. 

Temperature  reailings  are  of  much  Talu&  They  must  lie  taken  r^ularly 
aod  eu8iciently  often.  A  continuou8ly  normal  or  elighUy  sulmoni^il 
temperature,  with  siiiall  diurual  range,  is  aatisfActory,  aad  oommonlv  [»^tnts 
to  a  quieeoent  procesa  or  an  uucomplicated  procese  going  on  to  cura  It 
must  be  borne  in  mind  that  such  a  temperature  is  conaistunt  with  not  onIy 
dulnosB  bat  abnndant  crepitations,  and  even  the  signs  of  vomica>fonnatiou. 
This  is  the  temi^rature  oourse  repeated  in  ease  after  oaae,  in  the  vrriter^a 
cipeneoce,  in  palienta  paasiug  on — though  stil)  \%ith  abuudant  phjBteal 
■igus — to  rvcuvery  on  open-air  linea.  ElevutioDH  above  thi>  iionnal  line 
are  signiHcant  in  proportion  to  their  dt^^ree  and  continuamv,  unlem  thev 
can  I«  ezpliintKl  spari  from  the  hing  diseaae.  Inoidental  elevntions,  which 
D6ceeaarily  ooeur  from  time  to  time,  most  be  diaeoanted.  la  eaeb  caae  a 
Buffideui  eiplanation  should  bu  forlfacoming.  A  %iulenlly  sninging 
temjierature  oomnionly  points  to  HCtivily  of  prooees  and  toxic  absorption. 
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With  inaprovement,  there  ia  not  oiily  lees  elevatioo,  but  the  svringing 
tendency  graduallv  diaappeara.  An  invertod  elcvation  of  temperature — 
liigher  in  tli«  moniing  or  forenoon  than  al  uiglit — with  conaiderable  &v/iag 
18  an  unfavourable  manifeetation.  A  suclden  drop  to  the  aubnurinal  after 
the  continuance  of  pyrexic  manifestatious  may  be  expre8sive  of  collapse. 

TUg  jnUse  is  of  great  value  proguostically.  Whalever  otber  indications 
be  preaeut,  it  raptiT,  Hoft  pulse  uieauK  dauger.  Oue  of  the  most  certain 
indications  of  improvement— one  which  ear]y  manifeste  itaelf  under  the 
open-air  rdgime — is  diminution  in  the  pulae  rate  and  increaae  of  arterial 
prcBsure.  Similar  prognostic  indications  may  bo  got  from  eianiination  of 
the  beart  beat  and  »ouuds. 

The  State  of  the  ap^^etite  and  diffesUim  are  Bignifioant.  T^ss  of  appetite 
and  digestive  troubles  are  among  the  e-arly  manifestations  of  the  disease. 
Jteturn  of  apj>ctite  and  digestivc  ability  are  the  besi  indications  tbat  the 
svstem  ha8  begun  to  čope  with  the  diseaae.  it  i»  also  gratifyiug  evidence 
that  a  phyaiolagical  line  of  treatment  han  been  adopted.  Continuance  of 
gaatro-intestinal  aymptoma  interferes  with  snccesaful  treatment — it  is  often 
an  expniSRion  of  wrong  treatment — and  Buggeats  the  posaihility  of  uouipli- 
cation  (vid-e  infra). 

The  iceitjht  afibrds  from  weck  to  week  satiafactory  indication  of  pn^eas. 
There  ia  comnionly  room  for  wuu  in  \veight.  Steady  iucrcoae — say  1-3  Iba 
weekly^:onati  tiitea  a  deairable  re-euforcement  of  remstauce.  Correapondiug 
lo8B  of  weight  indicates  faihire  of  resistance  and  grave  distiirltance  of 
nutrition.  It  must  be  kept  in  vic!w  that  mere  gain  in  weight  is  not  ever)-- 
thiug.  An  aliumlance  of  soft,  loose  adipose  tissue  may  sometimcs  be  a  poor 
uloak  for  the  nakednessof  the  bouea.  Tu  l«j  aatisfautory,  the  gain  in  ^i^ighl 
must  be  distributed  in  considemble  part  thrtmghosit  the  muscular  8y8teni. 
The  muecles  ehould  increase  in  inze,  Hnunerm,  and  tone. 

Nerv&us  manifestations.  —  The  disappcarance  of  nerve  and  muscolai 
inritabiUty  und  uLtipIe^sness  is  a  favuurable  indiuatiou.  The  retum  of 
undiaturbed,  natural  sleep  ia  an  indication  of  iraproveuient,  no  lesa  gratify- 
ing  to  the  phy8ician  tlian  to  th«  patient. 

The  occurronco  q{  corrvplicatioTi«  givca  rise  to  incroased  nnxiety.  More 
especially  aiguilicaut  is  evidence  of  involveuient  of  other  orgaus.  Lai-ru- 
geal  difieaee  rentlera  the  outlook  graver,  but  far  fmni  hopeleaa.  Wfien 
the  epiglottis  ia  iniplicated,  the  proguosia  is  iinmediately  worae,  owing  to 
the  resultant  dysphagia.  TubcrculouB  involvement  of  the  bowel  is  atill 
more  »crious,  both  directly  and  indiiectly  from  interference  with  nutrition. 
When  diarrh^ea  auperveue«,  it  uiust  ni)L  Im  Inn  h;ifttily  assiiined  to  be 
tuberonioais.  Frequently  (Uarrhcea  results  from  improper  dietary.  In 
other  coses,  it  is  an  eipression  of  \vaxy  disease.  Peritonitis  is  not  a 
oomnion  coniplication,  and  ita  proguosis  is  considered  elBewhere.  Genito- 
urinary  tuben^ulosia  is  more  frequent  and  justifiea  an  uUiniately  bad 
prognosis.  Tuberculous  meningitis  —  a  commoner  complication  than  is 
often  supi-iosed — aHbrdt>  an  immediiitely  bad  outlook.  Apart  from  gcnit^v 
urinary  tiibcruulosia,  the  kiduevs  may  bccome  atibcted  by  iutlammation 
and  waxy  diHease,  the  proguoaia  of  wMch  is  considered  elBewhere.  The 
combinatinn  of  dialxstca  and  pulmnnary  tuberculosis  is  of  had  omen.  A 
good  niany  diabetics  end  their  day8  thus. 

The  coHstitidion  and  characicr  of  tke  jmiienl  and  the  cimdiiions  under 
whicfi  he  Hves  are  of  much  aigniticance.  The  proguosia  is  govemed  a  good 
deal  by  ihe  atuff  heseeins  made  of.  There  is  the  firm,  fibrous  patient  who 
resists  well,  in  contrast  \nth  the  soft,  flabby,  floccid  patient  who  i-csists 
badly.     The  diifereuce  is  doubtless  an  cxpres8iun  of  differencc  in  circulatorv, 
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nervous,  and  other  fusciioii&  It  tB  ooovement  to  emphuiae  il  at  this  poinL 
In  ihis  conoeclioo  familj  histoij  U  of  impori.  It  is  uui^cn-taut  iiolr.| 
onlr  to  lanom  if  other  memlters  of  the  famil^  ha\-e  been  aflfecteil,  but,  ena 
more  6o,  how  thej  withstood  tbe  (liaeose — whether  tbey  went  down  quickly 
or  resiBtod  weU,  and  whether  thej  liTed  undcr  tbe  same  oooditions  as  tbe 
patient.  Tfac  cbarscter  of  the  patient  and  cven  his  d^ree  of  ixit«Uigenca'^ 
are  of  mouufnu  Tiuudity,  distrusl  of  ueihodti,  impatience,  careleflsnee^ 
Hclf-indulgcnce  in  spite  of  refltriction  or  prohibition,  tind  the  like,  maT* 
bftDefi]Uy  prejiidice  tbe  chanoes  of  recoverr. 

The  patients  ag(  bas  a  bearing  on  tbe  iasue.  Other  tbings  being 
eqaal,  the  proKresa  of  the  diaeaae  ib  more  rapid  in  joung  subjecta.  Oa 
the  ottier  hana  tt  is  to  be  borne  in  mind  tbat,  ander  a  niae  r^gime, 
retnKtion  nnd  cicatriaation  niaj  be  obtained  more  quicklT  in  a  joung, 
TieldiDg  cbest  tban  vbere  tbe  thoracio  wall  bas  become  more  rigid.  i<tse 
nas  laas  aignificance.  apart  frotu  the  que6tion  of  pregnancj  and  lactation.  It 
haa  been  bhought  tbat  the  coiinse  is  alwajB  more  mpid  in  ibe  female  aubject^ 
Thia  is  eztreroelr  doubtfoL  The  apparentlj  greater  rapidit j  is  probablj  dne 
,to  the  greater  tendenc/  to  adopt  protectiTe,  indoor  treatment  froni  ihe  firsU 
Under  nmilar  conditioiia  there  is  no  important  difference  det«miinabl& 

Prtgnanejf  and  Utetatutn  exert  a  most  prejudicial  iuriueoce.  When 
pTCgDaooy  oocun  in  an  affected  snbject  it  aometimee  appears  to  exert  a 
conaeivatire  and  beneficial  infiuenee.  Tbrougbout  the  pregnane)-,  indeed, 
the  tulterculoua  prooeas  maj  become  qme8Cent  During  the  puerperium 
aod  tbereafter  there  is  a  mwced  tendenc;  to  exacerl>ation.  and  tbe  patient 
f^tiently  goes  down-hiU  rapidly.  Even  if  one  pregnancj  and  puerperiuni 
be  paseed  throngb  safelj  under  tboee  conditions,  tfa^  is  imminent  dauger 
in  tespect  of  a  seoond. 

Should  the  suhjeeU  o/  pulinonarjf  tubereulosu  marnft — The  queHtion 
naturallj  rai^es  luolf  at  thia  point.  The  anBwer  15  llmt  sucb  marriage 
should  not  obtaiu  the  pbjBician'8  8ui]Ction  nulesa,  under  definite  ol.«ervation, 
tbe  process  luu  1»een  perfectlv  iiuiesceul  for  a  vear  at  leost.  SImrt  tif  this,  it 
shotuii  lie  fiirbidden,  oa  gravelv  prRjudicin^  the  intereeta  of  Itoth  uontracting 
partiee.vbo  stinulil  have  tbe  ri^ks  placed  plaiitlv  T^eforethem.  W>ien  feasiMe, 
the  period  of  irial  niay  be  wisely  extended  berond  one  year.  AVhen  the 
proucfls  \&  activt?  ur  tias  become  recentlj  octive,  the  physieian's  aauction 
ought  not  to  1h>  grantetL  Frum  this  puinl  of  view  the  various  pleas 
oonuniinly  adranired  are  inraUd  in  view  of  tbe  major  isftuea. 

The  prmnuirjf  eireumstanees  of  tbe  patient  are  of  moment,  inclnding  aa 
tbej  do  the  [Kj^Aihilitr  (or  otherwi»tc)  of  taking  right  and  suHicient  means 
to  eniiure  a  cure,  the  |>«jH«ibiUty  of  lakin^  life  and  busineoB  more  eaailj.  and 
the  pombibtv  of  nvoidiug  inRanitar)-  (^ondituins  of  residenoe.  oocupation, 
and  the  bke,  which  uiiht^ite  greatly  a^inst  the  indi\~iduaL 

O/  imtHf4uiUly  ftnl  omen  iuay  lie  namod  tbe  following:  advcnt  oT 
inteuMi'   brealbleanieflS,  as   from  pneumolh()mx   nr  grave  cirt;ulatory  im- 

Jiedimi-nt;  fuiling,  small,  rapid  pulse ;  cedema  of  estremitiee;  intractable 
liarrhn>a :  joTustent  aphtbous  stomatitis  {oidivm  alhtcans)  and  a  violent, 
iuin«trainabk>  hiemorrbage,  as  fVom  un  uneiirjBnml  dilatation  v.-ithin  the 
lunga.  Tbu  tM^urrence  of  a  veiy  proDouncud  KbrUchs  diazo  reactiou  hus 
beoD  also  aocountei]  bad. 

TaiATVlKT 

I.  Fropht/lactie 

Intelligcnt  prevention  of  pulmoDary  tuberculoeis  most  resi  on 
Mcertainea   faote,  and   it  vrould   be  weU   iT  tbeeo  woro  more  generallj 
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known,  eo  that  they  oiight  be  acted  oq.  The  caum  tiiru  qua  tion 
is  the  tubercle  bocillus.  VVithout  the  tubercle  baclUus  there  can 
bo  no  tuberculosia.  The  iMcillus  iiiust  ihereforo  i«  de8troycd  or 
render«(l  hannless.  The  elmracters  nnd  life-liiatorv  of  Uie  batillus  icdicate 
that  its  deBtnictian  or,  at  least.  the  limitation  of  ite  growth  is  possihle. 
The  bocillus  i^t  a  porasite  whicti  docs  not  easil^  tlourish  uutside  a  suitable 
hoBt  OrdinarUy  occurriug  couditions  of  sunliglit  and  trcsl)  air  ure 
iniinical  to  itB  lifn.  TuberculoHis  is  propagatud  chieflj'  hy  the  curriage  of 
the  tubercle  bacillus  from  an  affected  to  an  iinafteoted  individual  through 
the  seoretions  and  excretion3  of  the  Ibrmer.  So  far  as  piihnoiiary  tnher- 
culoais  is  concerncd,  tho  biicillus-containing  exptK:toratiun  ia  usptK-iall)'  of 
aigniticaucB.  This  is  iuhaled.  The  couveyanco  of  iufection  directly  by 
Hurfm«  leainn  nr  oven  by  ingestion  {e.ff.  of  milk)  i«  «f  lese  moment.  The 
liealthy  cells  and  tiseues  of  the  re8piratory  apparatus  have  a  cortain  i>o\ver 
of  resistance  U)  the  inronds  of  the  bacillui*,  Infection  is  more  likely  to 
occur  when  the  individual  \s  oiit  of  conditiou  fix)m  &ny  cause,  either 
tomporary,  as  »fter  iin  illness  (mciislo-s,  influenza),  or  moro  or  less  pemuinent, 
as  from  mauner  of  life  (overcrowdiug,  uuhealthy  oocupation). 

It  is  uonvenient  to  speak  of  (A)  Public  measiireR  of  prophylaxis;  (B) 
Private  measure«. 

A.  P%blic  MeasuTM. — The  signiticanco  of  these  to  every  couimunity, 
large  or  small,  is  illustrated  by  what  has  bcen  Baid  pr<!vioutily  regnrdii^ 
the  enornious  mortaltty  from  pulm(jnfiry  tulierLulosia,  tlie  frequeucy  with 
which  the  diseaae  aflects  persons  at  the  working  agoH,  the  long  duration  of 
tlie  ilhiess,  and  the  i>hyBical  and  timmcial  bankrnptc-y  to  \vhich  it  commonly 
leads.  Much  eucouragcmeut  lo  the  adoptiou  of  tbc^o  is  aHbrded  by  the 
strikiug  roduution  in  muruUty  \vhiuh  htiH  hoen  expeneuced  duriug  the  past 
quarter  of  a  nentiiry.  Diiring  that  jieriod  tlie  mortaHtv  huft  fullen  in  this 
country  by  almost  one-third. 
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Tlio  public  luetuiun^H  iiiolude—  (I)  G«noraI  oMMnm  of  improvMl  saiiitatioii. 
Local  authorities  hftve  already  large  povers  in  this  direction,  mul  timv  must  bo 
urged  to  use  them.  Citisiens  must  he  made  to  understAiul  that  viseij-devised 
moasores  for  the  increase  of  »unlight  nnd  air  thrniighnijL  cities  and  towriK  aro 
worth  sjH*nding  mon«y  on.  ('it.y  irupnivement«  in  thp  w«y  of  mninving  narrow 
streets  aad  crtjvd«!  inaanitarv  quartier«  and  sunless  area«  sbould  be  Cat-ed,  oven 
w|ien  caiitly.  8unction  shoula  be  trfased  to  the  building  of  lun>:  rows  of  lofty 
tenmiients  in  eti-eeU  tuo  DHrrow  Lo  lubnit  either  nir  ur  suuli^ht.  The  acquiriiig 
and  prosorvatioD  of  open  spaoes.  gardens  and  parku,  in  l<Fie  vicinity  of  uur  tovns 
is  (o  bo  advocated  on  ecouomic  grouadB.  More  [nut;t  be  riiodc  of  kucIi  mrks  and 
gardens  by  tlie  erectiou  of  ahclten*  and  ncrcfuctl  seats.  A  considemble  part  of 
the  open-air  treatment-  especiall/  in  it*  propIiylartic  ns|>oct — niigbt  in  that  wuy 
be  carried  out  bv  our  muniripalities  nnd  poiinrilft. 

The  inspeclion  of  ltxlging-)nmsr!i,  v^orknliopM,  factoriefi,  offices,  and  ali  plai''es  of 
asBembly  sliould  bo  moro  stringent.  Public  conveyanoe« — cahp,  cars,  omnihu«««, 
railway  carriages — want  looking  to.  Street  and  other  cleaning  must  be  con- 
du€te»f  on  »>und  lines.  No  sweeping  of  atreets  must  1)«  permitted  which  prodaces 
clouJs  of  duat  among  the  passirngers  and  srnds  genn-ladcn  diiKt  tlirougli  open 
wiudow£  and  dooru.  It  ts  ca^tv  to  rcndcr  strct-l  clenning  hartiiltMiH  by  wut4.'riug  the 
streets  previous  to  brushing  them. 

7'lie  publiu  nieiisures  include~(2)  Measures  dtrected  especiany  against  the 
tubercle  Imciltu«.  In  tho  foreground,  it  in  desirable  tliat  tne  people  Khould  be 
infonued  in  .timple,  but  detiuite,  fashion  rcgarding  tuhen^ulti-sis  and  iU  pre- 
ventability.  Some  ten  vears  ago,  the  writflr  preparpd  a  statemrnt  on  these  hnos 
for  distribation  among  nospitoJ  out-patients.  As  it  has  aerved  aa  the  model  of  a 
number  of  others,  it  niay  be  conveniently  quoted  bere. 
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BcrLB»  POR  CONStJHPnVB   PAnSNTS  AND  TROSK   LOOUMO   ATTKB.  THMM. 

lAtTanffed /or  tKe  Vieforia  Hotpilal/or  Coftsumplion^  Edinhurgk,  Januarjf  1,  18S1.) 

Consomptkui  is  a  oommunicable  dise&se.  It  may  pMs  from  persoa  to  per«on. 
It  may  psai  {rom  one  lupg  to  the  other,  or  from  one  ta^Ji  to  another. 

The  chief  source  of  infectiun  is  tho  expectoratioa  of  tbo  consumplive.    The 

Srcat  danger  lies  in  tbe  (iryin)f  of  tho  expectoratiou,  and  tho  blowing  about  of  the 
riod  infectioua  material. 

Thv  Hpread  of  consumption  can  fae  larffely  prevented.  //  lA«  neeeedittfr 
dirtetiaiu  6«  o6«y«a^  (Amv  nied  b«  no  teriou*  aoMffer  in  ordimarj/  iHUreamrte  witk 
pašiiutL     71^  hreatA  of  tke  etmšumptiif  i«  not  direcUjf  v^eetums. 

He  patient  should  expectorKte  into  a  jar  or  cup  oontainin;  a  tiibl«spoonfut  of 
CKrboHc  acid  (I  tu  ■iO)  or  other  ditsinfectont. 

Tbe  %'es5el  should  be  elianfct-^l  on(.-«>  it)  twelvu  hours  or  oftener.  ft  sliould  be 
oWn!w.-(t  l>y  Iieing-  filled  up  w]th  funlinij  water.  The  cuuibiuod  contents  should  bn 
pounAJ  dowu  the  wat«r-closet.  The  ves&el  t^hould  theu  be  waslied  »ith  lnfilin^ 
watcr. 

WheD  the  fNitient  is  out  of  doorK,  It«  tihoulH  t^Atrj  a  |Mxrket  spitting  flask  (such 
aa  DeCtureilera,  or  the  Victoria  Hospital  simpler  iitnlel).  The  llask  ahoald  be 
umtA  and  cleanied  like  the  jar.    The  patient  should  nerer  spit  on  tiie  straeUu 

Tlii' jMlieiit  ihouM  not  use  handkerchiefs  for  ex))ectoratioit.  If  this  ever  hn« 
to  be  done,  the  handkerchief  Rhould  lie  of  an  iDeKpensive  material,  thab  it  inay  be 
bumed  after  use.  ScjUArm  of  rag  or  paper,  which  majr  be  used  for  convenieoce, 
fthoald  be  ntniUrly  tmated. 

Tbe  expecloration  should  on  no  account  be  8wanowed.  for  thereby  the  ilioeaM 
mav  paas  to  other  o(yans. 

TTonsuinptive  patieiits  should  avoid  ki>isiog. 

Consumptiv*-  mathcrs  should  not  »uckie. 

If  czpoctoratiun  has  b(.itn  AccidentAlly  depoeited  Ml  tite  floor  or  other  objeet, 
tt  sfaoald  be  wipo<l  up  and  burued,  and  the  surfaoe  of  the  objeet  cleaiiscH  with 
atrong  disinfectAni. 

Itooms  whirli  have  been  long  oci;upied  by  a  consamptive  patient  should, 
before  occupation  by  some  one  eUe,  be  carefully  disinfocted,  as  nfter  rither 
infoctioiu  dueasa 

Kiu>R  AiR  is  the  food  of  tbe  limgs.  Thcreforo  see  that  the  luiifis  be  not 
fitarved. 

(a)  By  Day. — Tbe  patient  should  iK-cupj  sks  airy  u  rootn  as  poesible.  It  mast 
be  sontpuloualv  dry,  and  prt^f(.'ntMy  ruiuoveil  fniui  thi-  gnjund.  Tho  window 
aboold  De  froelv  upeu.  When  able,  the  patient  »<hould  be  out  of  dours  once  or 
»ereml  tiini-s  during  the  day.  Ko  must  avoid  overetfort,  and  danip.  or  chill. 
vliicli  Mould  ooonteroet  the  benetit, 

{b)  Ilv  Night. —  He  fthould  sleep  alfme.  The  bed^room  should  be  targe  and  airy. 
Tbe  window  ithould  be  kept  open,  leas  or  more  according  to  the  aeason. 


Indihcriminnte  nptttitig  on  tho  strect«  and  in  publie  places  of  resort  and 
public  coiivi:ymice4  should  b«  forbiddeu  by  byc-lav8.  !t  is  higb  tinie  that  sui*h 
axpectoration  should  l>o  braudeil  aikl  ireated  as  a  nuisance.  If  the  eirculntion  of 
instniction  regarding  the  dijsense  were  pi-operly  carried  out,  the  publie 
woukl  Bjjeedily  rec-ognise  the  propriet^  of  such  bye'lAwx.  Suitable  pruvision 
(spittoons)  ought  in  l>e  made  in  puhlic  ploops  for  the  preventinn  or  thjs  tui 
ta  iichor  kinds  nf  nuisanco, 

Miinirip<ititi(>^  ciiunty  cooncils  and  other  local  authorities  must  be  awakened 
to  iheir  rfS(Kjn.sibility  in  tho  mutter  of  pmventton.  In  view  of  the  uature,  extont 
of  di><tnhution.  niid  pruvcntability  uC  tliu  diseatie,  it  is  not  too  uiuvh  tu  tu<k  that, 
in  thr  nbM<ni.-e  of  sdtt*'  k'Ki'«latiou.  tho»e  Huthorities  ohould  safeguard  the  iuterat 
of  thfir  revpecttvu  L-uitiinuiiiticfl  tu  inuch  n»  poiuiible.  Tim  l*ublio  Health 
I>eiKirtuK'nl  ^liould  Nii  prcptirerl  to  rvoeive  »nd  afmrrl  information  and  a&siatatim 
in  n«pe'-i  itf  the  disK».<if.  Tbis  hhnuhi  Inoludo  the  Mtablishment  of  an  lioapital 
for  the  re<-e)>tion  aiul  treatment  uf  the  more  advaiieed  cases,  at  lf«tit,  ainong  the 
poorer  chuaoe  ;  and  in  towns  more  particularly,  a  dii>pensat7  at  which  tlu> 
eonsuuiptive  poor  »liould  l>t<  entitled  to  applv  for  advim  and  treatmeoL  Means 
abould  be  available  for  attcndaiice  on  bed-naden  iialtenla,  not  otherwise  attended 
at  their  own  homcut,  wh«n  hospiul  acconimodation  waa  not  »vntlable.  Tho 
departnent  should  iuue  and  circulatc  printed  instrucUons  regarding  pruvontton 
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and  difiinf&ction.  It  Ehould  undertakn  the  disinfection  of  bAd-clothea  aad 
garmonts  and  of  ali  roomB  occupied  for  long  periods  by  consumptira  patienU, 
either  aft«rremoval  or  death.  It  should  undertake  the  eKiimination  ami  reportiiig 
onall  BUspecUxl  BXi>eL-turation  aml  otlicr  clischarge«-  It  shoulil  re<iuire  inimetliate 
intiination  froiu  the  districL  rcgistrar  ruf^ardinu  dt-Htlis  froni  tubcrculosU  within 
the  arca  concorned,  Providion  otight  to  m  luodo  in  iill  usyluius,  puor-houiH»,  and 
siniihir  inslitutions  for  riie  soparatiou  and  suitable  treatioeittof  patients  suSering 
frcHU  piilmoiiarj*  tuWr«?ulusis. 

Althnijgh  tlit-di-šiGjuif  isprol)B.bly  notdireotlyinduc^thmwgli  tlieintroductionof 
taberoulous  milk  or  moat,  yot  tho  possibility  of  its  bc-ing  thus  a*iquired  nuist  not 
bs  OVArlooked.  Ilecause  oi  this,  it  i&  not  out  of  the  wny  txi  insist  on  the  n()cessity 
— &  nec*«8ity  wliich  exi8ta  stili  more  in  relation  to  abdominnl  tulierculosis— that 
the  loail  authorities  sliould  havR  atnj)!«  pow«r  to  exairiiiie  ali  milk  supplied  vrithin 
their  boundarv.  This  cxumiunt!un  shuuUl  includo,  wh4'a  diairabk*,  testing  ex- 
aniiuatiun  of  llie  cows  yie1dinf;  tlio  uiilk,  uiid  ovun  tlic  byrc'M  aud  dairies.  Tbu  risk 
of  inductug  tlic  disease  from  the  uae  of  tuberculous  mcat  ia  a,  btuall  one.  Il  is 
best  removed  hj  the  appointment  of  thoroughIy  qualified  inen  as  lueat 
inspectora. 

JVttti^azttotL — There  has  b«en  a  gof>d  deftl  of  dilTerpnoo  of  vipw  nmnif(aited  on 
this  point.  UnfortunateIy  neither  medical  nor  public  opinion  is  sufliciently  ripe  in 
the  Unitod  Kingdoin  to  lulruit  of  tlie  imme<liat<?  institution  of  (■onipulsory  notifl- 
oation.  None  the  less,  notiticAtion  SM^ms  the  nound  anri  logical  solution  of  the 
tubercnlosis  problem.  Tbat  it  win  como  in  rohip  form,  as  the  puhlic  beconte 
bettfir  acqimint»?d  with  the  factK,  adniits  of  little  doubL  Volunwry  notiHcation, 
which  ha«  been  trted  t(ucc(*8sfully  on  Narious  plans  iu  difforent  nlacoK,  ig  a  stAp  in 
the  right  direction.  TIic;  exporience  of  Kew  Vork  ia  remarkable.  So  far  back  as 
1893  nutilication  was  rtifuirfd  in  tfaat  city  of  (.'iuses  uf  consuniptiun  in  pubitc 
institutioiis,  and  was  reijutfted  from  dovtofs  reganitiig  casos  iu  their  pri\'Kte 
prBctiw.  Tho  locords  of  tho  experiiueiit  are  niuhlv  suggp«tive>.  There  were 
notititf-i  iu  iPOl.JICGcaBes  ;  in  IKOrj.aSlPcase«;  and  in  1  a%,  8334 irnsrs.  Tlieox|wri- 
enco  of  tbese  y«irB  led  the  Ilf_'alth  lloard  of  N>w  Vork  to  declare  pulnionarv 
tu!jerculo«i.s  an  "infectious  and  ronimnnjcable  disease,"  and  t«  rtquirf-  "the  notih- 
rAtion  of  ali  i^aMes  of  consuinption  oi-currin|;  in  the  ctty.''  Much  haH  lKWn  said 
regarding  the  di&abiliticit  and  han^lships  which  would  accruc  to  the  individual  if 
any  gyatoin  of  notifieation  were  adopted.  It  i»i  uinnifestly  right  tbat  ali  »uch 
disadvanta^cs  should  \ie  estiniated  and  .suHicient  weigbt  attoched  to  them.  But 
there  is  a  nsk  of  their  Ireing  ex»ggerateil  and  thercby  the  »tain  iw*ue  blurred.  Is 
notifiaitiun  likolv  to  tissi}>t  tho  uuthnrities  in  rl(>4iling  t;nV-clLvely  willi  a  disonse 
which  is  responsible  in  the  United  Kingdom  for  f!0,Oi»  de^Uis  per  aunoni  ]  If  it 
is,  thero  seenis  no  valid  reason  why  it  fthould  not  be  adopted  in  some  form. 

li.  Private  Me<imr(s. — It  is  of  thu  lirat  moment  tliat  cvery  individual 
should  und4'.riitanil  that  uunsumption  is  uot  got  by  p.x^>oi4ur(3  to  cold.  The 
bogey  of  "  catchiug  uold  "  hHs  dane  infinite  harm  and  bas  led  to  the  institn- 
tion  of  prolective  ineasurca,  which  have  in  turn  beea  thecauseof  thcdiseasc. 
The  freest  aucosa  ol"  siirUiffht  nad  o^fre^k  uir,  both  day  aud  uighC,  ougbb  to 
Ik;  cimrtiMl  hy  the  individual.  TiitsHt;  trfmilititjns  are  douhlv  »tTvicfalil«^ 
They  increase  the  realstinj;  power  of  the  oells  of  the  respiratorv  organs  and 
are  diroctly  ioimical  to  the  tubcrcle  hvcillua.  Bed-rooras,  sittiug-rooms, 
achool-rooms,  oflices,  work-rooni3,  U3sembly  rooms,  public  coriveyauce8,  ali 
rajnire  the  same  treatuieut.  No  l>ed-n>om  bIiouM  1w  slept  in  \vithout  the 
wiudow  being  open,  and  the  more  widely  tho  l>etter.  It  is  n  prevailing 
fallaoy  to  suppoae  that  beoaitse  a  room  is  lar>(e  tlie  vrindows  umv  reniain 
shut.  Such  a  room  onIy  horboura  a  greater  volume  of  soiled  air.  The 
duHting  and  sweeping  of  i-ooma  and  ollioes  ought  to  be  carried  oiit  liy  moist 
methods  and  imniediately  after.  not  before,  occnpation.  In  the  selection  of 
residence,  preferenc«  should  be  given  to  dweUiug8  whioh  obtain  ironi  poai- 
tioD  and  aspect  u  inaxiiuum  of  euolight.  Iu  llats,  the  ground  Hoor  is  to  bo 
avoidod,  aud  celkr  teueuients  ought  uot  to  lie  lulmbitud.  Dampness  of 
rcRidenc«,  whether  dependent  on  Btruutural  defecta  or  site,  is  fatal. 

£dueat*on. — If  there  be  threatened  delicacy,  education  in  the  coinmonly- 
aooepted  unse  muat  be  beld  of  Kecondary  inijvjrtanee.    Attention  niust  be  directed 
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priinarily  Iq  tiie  physicHl  refonu&tion  o(  the  individaal.  There  U  much  need  for 
pb.vniutogicul  BCtuiaiineii  uii  frcsh-nir  principles,  whore  »uch  delicat«  children  and 
vouUis  wou1d  bc  propt.Tlj'  tJtkeii  iu  luuid.  Iduitable  luug  g^mnastic-M,  as  bv  dumb- 
Vh^IIs,  Indimi  clubs  )"id  the  like,  are  of  s«n'ice.  Tbe  uioveueuu  luust  be  slov, 
correspotiding  with  the  nurmnl  rate  of  respimtioD.  T1iey  most  be  directed  to- 
vards  the  pmduction  of  a  healthy  fonn  of  chest  and  the  correotion  of  existtug 
architoctnral  deforn)ity.  Th«  exercises  shoutd  be  practi.sMl  in  th«  o\tfin  uir,  or,  at 
least,  in  a  rooui  witli  the  windows  freely  open.  The  indindual  dhotild  breathe 
through  hiH  nosa,  u  be  ougbt  to  be  taufrbt  to  do  at  ali  times.  He  shoald  be  lighclj 
clad  while  esercuinff,  and  covered  up  thereafter. 

Offfn-<iir  Li/f.  —The  facts  of  etiolofcy  gK  to  prove  that  the  nntn?  the  individuaJ 
is  ID  the  oiKU  air,  the  lestj  llkclihood  it>  tbera  o£  eoiitraetiug  the  discase.  The  more 
he  ha8  to  i>e  indoors  by  the  uecessities  of  business,  work  or  study,  the  grcutcr  ri^k 
he  nin-s.  Persons  who  have  fco  lead  8edaatary  Uves  durine  buKiness  hours  must  be 
taught  to  niinimis«'  tho  ri»k  as  inuch  as  possible  by  the  dirwt  adniis^ion  of  fresh 
air,  and  to  (Hiuntcrhalanct'  tiie  di!tability  by  activity  in  the  0|>en  air  afler  buainesB, 
and  by  an  extra  allowanoe  of  fresh  air  by  night.  The  particular  fomi  of  actinty 
must  vary  in  ditferent  caaes.  It  is  a  good  role^  howeTer,  that  in  prf«senoe  of 
tbreatonea  delicacy,  the  more  oontinuous  equal  activity,  of  which  golf  i»  an 
exoeilunt  uxainple,  iit  bett«r  than  the  Icsh  regular  and  tuore  exciting,  such  as 
tenuia  ur  footbalL  £xerctiies  or  otber  activtty  iavulviug  tbe  inhalatioa  uf  duat 
ftbould  be  eKcladed. 

OttttTtit  flaljitt.  —  Re^ularity  and  aimpUcity  of  meals  are  to  bc  enjoined. 
DyspepsiA  and  conatipation  should  be  relieved  on  simple  linea.  Tbe  use  of  stimu- 
Ulita  and  tolNKco  fihould  l>e  restricted.  The  habit  oi  cigarette-atiuuking  is  to  be 
discountcnant^.  Scxual  cxcess  must  Ite  avoidod.  Sum(.'ienlly  wartn  uut  livbt 
clotbing  i&  desirable-  Ali  oonstriction  of  the  thorax  by  dress  must  be  exoluaed, 
more  e«p«><.'iAl)y  during;  the  years  of  gTowth.  Mutfiers  round  the  nook,  extra 
flanneU  over  the  rhest,  and  particularly  w>-cal1ed  "chent-npotectors"  are  to  be  dis- 
uanlerl  Un  the  other  hand,  the  extreinities,  upper  and  tower,  sbould  be  kepi 
Mrarm  b^  im^iuu  of  xuitable  gloves  and  ^tockings.  T}ie  periplieral  circulation  is 
boit  mamtained  by  bealtby  activity.  Tbitt  is  aasisted  by  a  rapid  raoming  dip — 
tbe  sborter  tbe  better — in  cool  vrater,  followed  bf  dry  rubbing.  Tberebv  tbe  heat* 
regnlatiog  meoliaolam  uf  tlie  skiii  is  iiiaintained  m  order. 

After  acute  iUnesses,  mora  e8peciaUy  those  with  tendency  to  coniptiuation  from 
tbe  side  of  the  respiratory  organ«,— f..'?.  measles,  whooping-cough,  influeaza^— a 
valchful  Huper\'i8ion  of  the  patient  tH  necesMiry  to  ensure  a  coniptote  retum  t4i 
linaltb.  Tberecan  ben«doubttliatwherethiji  isoverIo<iked  pultDonary  tuberculo»i« 
u  fre<)Uently  eKlabliHhml  or  a  latent  tuberculosia  rou&ed  inui  acti^  ity.  Over  and 
above  i\u\  n>utin<^  treatmont  of  ^uch  iniective  conditiona,  ic  is  ofi^n  desirable  to 
prolong  tho  period  of  convalesccncc  and  send  the  patient  away  fur  a  chnnge  of  air. 
Tbe  donger  of  the  iutnxIuction  of  puhiii>nary  tuberculo«is'by  niilk  directly  hna 
been  seeo  to  be  slight.  Xevurtheles»  it  is  n  goud  rulo  to  tnsist  ou  having  milk 
flealded  before  use  until  aucb  ttiuo  as  lar^er  raoasures  are  adopted  by  the  oom- 
]uuriity  for  the  excluaion  of  tuberculoos  milk  from  the  markot  (p.  126).  Hoiling 
for  a  miitute  or  two  is  quit«  siitHcient.  Actual  boilin({  is  not  essential.  Cream  or 
milk  kept  at  n  temperature  of  :m)  C.  for  livn  minutea  nt  sutficiently  treated.  This 
can  ba  eflected  in  nne  or  otber  vartetv  of  saace>pan  witliout  inateriaUy  aReoting 
the  taste  and  certainly  wttbout  disturbing  the  nutritive  value  of  tbe  milk.  It  is 
worthy  at  note  that  during  the  process  tbe  milk  is  fre<Kl  from  otber  organisnia  as 
W«U  as  tubercle  bAcUlL 

If  a  member  of  a  bousehold  b«  already  afierted.  wbat  precuuttona  are  necesmrjr 
to  prevent  the  carriage  of  iofectiou  (1)  to  olber  |»er»ons,  and  (2)  to  otber  pariš  of 
bis  own  body  T 

8ueli  an  individual  uiust  bear  in  mind  that,  In  proportion  as  he  follow)i  tlte 
[|>roi)iiyla4:(ir  lioes  already  dlsoussod,  the  le^s  is  he  a  danger  to  bimself  and  olber 
Ipeople.  (Jleanlineas  in  the  tride  sense,  through  tho  £roe  use  of  fresh  air  as  well  as 
wmter,  is  the  bost  safegoard.  Tndor  such  conditions  of  cleanUnen  the  presenoe 
of  tbe  cnnsumptive  patient  is  Httte  to  be  fenrecL  It  is  rigbt  Ibat  he  and  his 
jfrionds  be  resssured  fullv  on  the  point.  Tbe  iMtrson  uf  tbnooiiKuaiptive  is  not 
,  climct)y  infectioos.  Thu  nreatli  of  the  consuujptive  is  not  direotly  a  source  of 
infection.  There  seems  Muffictent  rua-ton  to  mnintain  tliat  oven  tbo  eiplusive 
cougb  of  Bonie  patient«  is  not  «  Iikely  luean.s  of  cairving  inftMrtion  (Cornet).  Tbo 
'  moist  pjirticlc«  sodiscbargfd  Hre  «>mmonly  salivary.  \N'iien  nowiliI(%  bowoTer,  it  is 
»desirable  to  receive  tb*>  mrtii-U«  on  a  rag  or  other  deatructible  handkcrchief.  TIm 
vehioleof  infHC-tion  is  Liie  actual  expectoration,  wbich  must  be  caref  ully  handled 
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on  the  lines  alrea(ly  dUcussed  (p.  1S5).    Ha\-ing  regard  to  the  facts,  attention 
to  clean1ine!(!i  in  this  rospoct  cannot  l»e  Um.*  Kn?**-- 

T^e  consuiiiptivL'  putiunt  sliouM  not  »U&rv  the  same  bed  as  anotlier,  and,  whdre 
possibic,  iiot  even  the  same  ruoui.  It  ut  a  coavenient  loilo  to  insUt  on  the  use  of 
bepamte  table  and  other  utensils.    As  we  have  seen  (p.  IS3X  the  consumpCive 

fMitient  should  not  marrv.  Hut  thedoctor  is  not  the  šole  urbit-er  liere.  It  is  right, 
mwever.  to  einptiasirift  the  danger,  not  only  in  respect  of  pas-sible  familj-,  but  un- 
mediate-Iy  in  respect  of  the  unane^tod  party  to  the  contract.  BuUi  the  prohihition 
and  the  riak  are  less  iniportant  if  the  tuberciitous  proces«  bo  (juite  lat4>nt.  If  a 
inother  or  other  raemlier  of  a  fainily  be  aflected,  the  lesa  of  clo&e  cont^ict  on  the 
part  of  the  otliers,  more  «ipeciaUy  dflicjit«  childreii,  the  better.  Kissin;;  shou!d 
in  8uch  circumstances  be  a%'oidcd.  An  affoctod  uioUiers  inilk  will  lie  repWed  hy 
uteriliited  CDw'si  milk. 

To  provent  tlie  carriage  of  iofectiou  to  other  parts  of  bis  bc»dy,  the  couHumptiva 
paCicDt  must  on  no  ut^count  swa]low  ttie  expectorfttion.  lu  his  owii  iutorest  he 
cannot  be  too  rigid  in  iU  disposal  on  the  hne**  aIroai(Iy  proposed.  Tbe  early  re- 
nioval  of  tuberciilouK  glands  should  be  fa%'ourAd  as  a  propriylactir  meaiiure  in  this 
tiense.  AH  unhealthy  conditions  of  niucous  surface,  e.n.  tonsils,  will  1»  ('arefuny 
lookfld  to.  Lastly,  froni  thiif  pciint  of  vii?w  it  i.s  often  necesRnry  that  the  conriumn- 
tive  chan^e  his  occupation,  fur  exaniple  that  he  give  up  a  s(^denta^y.  iiidoor  life, 
spent  unavoidabIy  in  Uully  ventiUit^a,  over-cnj^iled,  or  dunf.y  plrtoes,  in  favoor  of 
a  more  or  leas  out-of-door  Hfe, — even  at  the  risk  of  rftdu*;tion  of  income.  This 
niay  have  to  be  eiijoiniHl.  In  »ome  instance«  tlie  indicatiomi  are  even  better  met 
by  a  change  to  another  cQuntry,  not  so  much  because  the  climate  is  necefuarity 
better.  but  because  wit]i  more  sunshineand  fair  vveatliLT  the  individual  ia  likely 
to  leaa  a  moro  out-of-door  lif*^. 


II.  ThtrapeuHc 

iTie  treatment  of  puliuonftrjr  tuberculosis  haa  iii  the  past  becn  too  largely 
einpirical  aud  s^rnptoin.itic-  Nfuch  of  it  has  been  unphyaioIogicaL  With 
a  dehnite  paLliogeuesis,  the  tieatmeul  must  l>ecoiLe  more  ratioual.  Tlie 
diseaee  is  due  to  an  nrgiinifitu  w!iic1i  preferablv  e»t>abU.sht!8  it»elf  and  spreads 
oa  tiseues  who8e  resislaDce  is  lesnened  by  varinug  causen.  The  baoilluB 
interferea  iocally  with  the  function  of  the  organ  iDvaded  by  effeoting 
disinlegrative  tjhangcs.  Stili  more  iniportaut— the  bacillua  producea  cou- 
stitutional  disturbam«,  tendiug  tuwtirdH  death  by  Lhe  elahorution  of  toxic 
producl-8,  which  are  the  resultant  of  the  life-historj-  of  the  UicilliiB. 

The  foUoNving  division  sviggesta  the  lirnis  on  whitjh  ratioaa)  treatment: 
should  proceed : — 

A.  AfeaaureH/or  improvin^  tiu  resistant  pmcers  ofthe  tissuea. 

B.  Mtasurts  for  attacking  the  tul>ercle  baciUus  more  directlif,  or  neutreU- 
itifuf  the  prodiicts  resviting  /rom  the  grovrtk  arU  deveiopmenl  o/  tke  hacill^is 
nUfiin  the  hody. 

C.  Measuresfor  relief  o/  more  iviportant  simptoma  uiid  eomplieations. 
It  goes  without  sapng  that  in  most  oasea  these  uieaBures  reqnire  to  be 

combined. 

A.  Measures  /or  improvintf  the  Rfsistnnt  Powers  of  the  7'is3ues. — The 
adoptian  of  theso  ih  ineautime  the  luost  hopeful  liue.  Naliire  unaided, 
cures  tli  bere«  loeia  dailj.  We  praveut  tlu«  uaLural  cure  by  imi>cBing  un- 
phyaiological  conditions.  Kcmove  theae  and  aid  the  natural  tendenc^ 
toward8  uure  by  evcrv  available  meacs,  and  recoveriee  will  become  an  everj-  j 
daj  exi)erieoc'e. 

The  retum  Lo  a  phjaiological  life — that  is,  the  readjuatuient  of  the 
morbid  proceeaes  on  phy8iologit!al  prineipleB — muat  lie  the  moti/  of  sticcess^ 
ful  treatment,  whether  it  be  conducted  at  home  or  in  a  sanatorium.  The 
chief  advantage  of  thu  hitter  li^-H  iu  the  t*act  that  it  is  di£&cult  to  obtaiu 
what  is  neceBBary  uuder  the  oriliuary  conditions  of  home  Ufa  Uuder  a 
well-conceived  rtjginie,  in  a  weU-regulated  Biiuaturium,  this  is  comparativelT^j 
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Stili  the  phystological  phnciples  which  onderlie  tbe  method  are 
ible  of  applicatioD,  more  or  leas  coniplete,  aluioet  auyv>here.  A  bright, 
dry  dvvelliug-houae  uith  a  gardeu  of  comparativelr  auiall  diuieuHiooa  may 
be  teadilj  adapted  to  tbe  purpcme.  Evea  in  the  aweUiDg-hoiise  whieh  ban 
BO  gardea  much  of  the  benetit  may  be  got,  if  the  phy8iologioal  iodica- 
tiuQ8  be  rightly  apprchended.  We  Bhall  con&ider  the  diflerent  indicatioDS 
seriatim. 

(1)  J^esk  Air  and  SunlufhL — The  patient  is  to  be  bathed  in  fresh  air 
day  and  night,  irrespective  of  the  weather.  Nothing  should  be  accepted 
ae  &n  excuae  for  a  reretsal  of  the  poUcj — ueilhur  min,  uor  sun,  nor  wind, 
Sur  mlHt.  Throughout  an  esperieuce  of  many  yeara  uud  tlie  treatment  of 
buudreds  of  patienls,  the  writer  bas  not  on  a  Bingle  ouuaaion  ueen  the 
slightest  acoident  oocur  in  relation  to  the  fuUeet  ezposure  of  the  patient 
da;  and  night  to  this  intluence.  This  applies  to  both  p7rexic  and  ap7Texic 
caaea.  Sbort  of  actual  chill,  wbich  can  be  avoidetl  by  suitable  clothiug  and 
shelter,  tbere  cannot  be  loo  froe  expaaure.  Buriug  the  day  the  patient  ts 
best  outaide  entirely,  resting  chiefly  either  on  a  (»uch  or  reclining  chair  or 
otber  Heat  ac-conling  to  the  stage  of  the  illneas.  \\liBn  for  any  reaaon,  f.ff, 
a  coDiplic&ting  tliarrhcea  or  Buch  like,  it  is  ioconvenient  to  have  the  patient 
outside,  the  bed  should  be  advanced  to  the  widely  opened  wiaduw.  tt  is 
marrellous  how  quickl7  patient«  come  to  enjoy  the  treatment,  and  littlo  is 
heard  about  draughts.  The  latter  cau,  bowever,  be  readily  eicluded, 
whether  inmde  or  oiitside.  by  meauii  of  fulding-screens  or  8wing-acreenB 
attoched  to  window-corner8  and  angles  of  tbe  housa  Outside  more 
forinal  shelters  may  be  biiilt  of  wooii  und  glass.  The  ro«f  and  aiso,  pre- 
ferabiy,  tbe  sides  should  bc  uiade  of  glass.  The  aholtors  should  uot  be 
deep — they  ought  uot  to  form  actual  rooms — aud  the  roof  »hould  slope 
from  the  back  upnards  and  furwarilB,  so  that  there  may  be  as  little 
opportuuity  aa  possihle  for  the  collection  of  foul  air.  The  sheltere  may 
eilber  bo  lixcd — in  which  čase  two  or  three  are  necessarv,  faciug  in  ditferent 
directious — or  muy  be  made  to  rotat«.  Rotatory  chaiis,  isuch  us  are  provided 
for  jacht  decks,  are  similarly  convenient. 

This  free  expo6ure  of  the  ^latient  can  lie  efficiently  carried  oiit  in  ali 
cliiD&tea  (p.  134)  and  at  ali  eeasona.  Tbus  the  writer  has  frcquontly 
obtterved  timt  patienta  under  the  treatment  make  more  rapid  progteaa 
acluallv  during  the  colder  mouths  of  the  year.  It  1»,  of  counfe,  nec«8aary 
to  vatcb  carefully  tbat  the  i>eripheral  circiilation  is  well  uiaintaineil.  The 
tinger-tips  and  toes  »bould  be  kept  wanu.  This  is  readily  achieved  by 
wooUcu  under>garment8,  hose,  and  gloves,  and  a  sutticiencj  of  warm  vrapa 
Althougli  leas  enjoyable,  perhaps,  the  out-of*door  method  may  be  continuod 
after  dark  witb  perfect  8afety. 

Wbcn  the  i>«tient  lias  to  be  indoors.  e.g.  during  night,  the  window8 
niuat  be  kept  fretily  ojien.  Tbe  popular  dread  of  uiglit  air  musL  t>e  over- 
come.  If  there  are  lwo  window8,  Imth  ahuuld  bc  kept  wide  open.  It  is  a 
convenient  plan  to  draw  both  saslies  until  tbey  are  paralleb  WindowB 
ahould  never  be  closed  for  wannth  m©rely.  That  can  be  attaineil  by 
ut  clotliing  and  a  Hre  in  the  grate. 

(2)  Jieat. — It  is  wiae  at  firal — iit  least  until  the  patient's  condition  be 
ihoroughlj  Btudied — to  keep  the  mtieut  at  rest.     AVher«  tlie  temperature 

•wiDgB  much,  and  whero  tbe  circiiJation  is  prejudic«! — mpid,  eoft  pulse — the 
patient  sliould  rest  entirely.  It  is  a  good  rule  to  inaist  on  practically 
complet«  rest,  if  the  temperature  riaes  day  by  day  ahove  lOOu",  ur  if  the 
pulse  commouly  registera  over  90  beat«  per  minute.  Witb  improved 
condition  the  rest  will  be  less  abeolute.  Thus  the  patient  niay  be  aUowed 
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to  take  a  short  turn — tcn  to  Blteen  miautea— every  hour,  resting  for  the 
reinaiuder.  Ah  the  improvemeut  coatiuues,  t)ie  uctive  periods  muy  be 
tiombineti,  and  the  patieiit  walk  lor  three-fiuartera  of  an  hour  to  two  hours 
in  the  forenoon,  and  a  similar  i*eriod,  later  in  the  day,  resting  entirely 
lietween.  lu  ali  caees,  rMt  for  half  to  t.hree-quarter3  of  an  hour  should  be 
insisted  ou  Lefore  meals,  aud  rather  longer  after  meala. 

(3)  Activiiy. — Ah  ret;overy  prm!«edB,  Lli«  n»K;eHBity  for  rest  lesaenti.  Tlie 
reeting  periods  becouie  shorter,  and  the  iutorvals  of  acti\-ity  may  be 
lengtheniid.  In  ali  casea  the  amount  of  activity  should  be  regulated  by 
the  etlects  pvoduced.  Ot*  this  the  best  gauge  Ih  fottud  lu  the  temperatui'« 
and  pulae,  which  should  be  recorded  after  exerci8e.  If  thent;  are  uu- 
disturhed,  tho  actinty  niay  be  cootinued  and  even  increasod.  If  they  are 
uufavourablv  disturbed.  the  activity  must  be  realricted. 

Walking  exerei8e,  enj»ocially  at  lirst,  uiu8t  1»  8tudiou8ly  quiet,  at  the 
rate  of  two  to  three  milea  au  hour.  Hurry  muat  be  strictlv  forbidden. 
Walking  is  practiaed  wiBely,  to  commence  with,  on  the  flat.  With  gTowing 
Btr^ugth,  grtidually  increa^in^  inclines  inay  lie  faced.  At  a  later  period. 
mild  golfing  exerci8e  and  tlie  like  may  \m  a]lo\ved,  the  [>atient  Ijeing 
guarded  8Crupulou8ly  against  over-fatigiie,  and  against  cliUI  after  over' 
beating. 

Simple  breathing  exerci«is  are  also  of  sen-ice.  The  patient  should  be 
taught  to  breathe  8lowly,  through  the  uoae  (not  the  luouth),  etnptving  the 
chest  well  in  esptration.  In  sitting  and  walking  be  must  maiutaiu,  as  far 
as  poasiblo,  au  ercct  oarriago.  This  uiay  be  aidcd  and  defects  of  chest 
arcliiteuture  reuiedied  by  walkiug  with  a  stiuk  pasaed  liebiud  tbe  back  m 
front  of  the  folded  elbnwH.  wliif'.h  are  advantiigtH>iiaIy  iipproxiiuutr.d  behind 
by  8trn|(3  or  other  means.  TTeiilthv  res^iiratiori  is  alao  fnvoured  by  ainiple 
movemcnta  of  the  outstretched  arms  backward8,  upvrards  aud  backward3,  and 
ao  on.  To  be  servieeable  aud  free  from  riak,  the  luoveuieuts  should  \y& 
8low,  tliued  by  approxiiuately  nnrnial  rate  nf  rejfpiration.  If  dumb-belU 
or  other  apparatus  be  added,  the  \vei<,'ht  Bhould  l>e  Ugbt. 

(4)  IHelan/.  This  is  of  the  greatest  importance.  Lose  of  appetite, 
disturbed  digestiou,  inteifereuce  vdih  asaiiuilution,  aud  resuUaut  lota  of 
deab — l)oth  muHcle  and  adii>0Hu  tisauc — art;  eonKpicu()U.s  ftiaturns  of  the 
diseaae.  How  is  thiti  to  b«  remedied  ?  The  an8wer  ia,  by  dieting  the 
patient  properly  and  getting  him  to  eat  BufBcient.  This  is  not  8ynonymou» 
with  ibrcod  foedLag.  The  lattcr,  as  sometimee  practised,  may  do  a  vast 
amount  uf  liarm.  In  prop^jrtiun  as  physiological  condiliona  ure  fulfilled. 
tbere  is  little  neetl  to  fort-e  the  patient  to  feed.  He  eata  nf  bitj  own  accord. 
In  ordcr  to  this,  the  ruloa  regardin^  fresh  air,  day  and  uight,  umat  be 
fnllowed  Btrictly.  It  is  uften  helptul  to  let  him  have  his  lueals  in  tbe  open 
»ir.  TliuH  ballied  in  freah  air,  the  patienl  quickly  drop«  bia  digeative 
disability.  Coniplaints  of  nauaea,  sickneas.  pain.  opproffiion,  disappear. 
Appetite  retums,  and  thero  develops  often  a  craving  for  food  not  ea8i]y 
satbtliecL  Tho  c]uantity  of  food  may  bc  iiicr^asL-d  vvithout  risk  of  di^estive 
diaconifort.  Milk  aud  fata  of  varioua  kindM,  wbich  previoiLsly  evoked 
loathiug  diainclination,  are  taken  greedily.  Tho  l>nwels  l>ecmne  more 
regular.  In  some  instance«  it  is  udvisahle,  in  addition  to  the  rest  pre- 
acribed  l)efore  aud  after  meals,  to  let  the  patient  recUnc  continuou8ly 
durin<*  meals.  By  this  uicana  the  tcudeucy  to  aickuesH,  wbeu  tlie  stouiach 
is  full,  raay  hn  averted.     In  ali  cases  tbe  meAln  sbould  lie  taken  Blnwly. 

Tho  dietary  should  vary  according  to  tbe  cbaracter  and  stage  of  the 
diacase.  As  a  general  rule,  it  is  a  wi6e  arrangeuieut  to  aUow  tivc  mcals  iu  tbe 
day — or  rather,  tliree  meals  of  proxiiuately  equal  value,  with  two  suacka  at 
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suitablj  separated  mtervals.     TbuSj  if  breakfast  be  at  9  A.U.,  luncbeon  al 

I  P.M.,  and  diDDer  at  7  P.M..  a  light  snack  may  bo  tUlovred  at  7  A.u.  aud 
4  P.M.  It  18  uuwi»e  in  such  čase  to  iiUovv  furlber  extraa  of  any  kind 
lietwetm  iiieaK  If  the  piitient  sleep  well.  it  is  Imttcr  not  to  give  an^tbing 
hjDigbt.  If,  on  the  coatmry,  he  be  wakeful,  and  liis  wakefulne88  is  not 
the  exprciision  of  gaKtro-iDte.stinal  disturbauce,  a  cup  of  thin  lueat  tea  or 
diluted  warm  milk  uia/  be  allo\T6d  throu^h  the  night.  Sometiuiea  the  ad- 
ininiRtnition  of  a  gliuss  uf  I>oiUn^  water  is  even  better.  The  three  nhief  meals 
flhould  icclude  a  sutticiency  of  nitrogenous  fooda,  fats,  aud  carbohjdrates. 
The  food  must  be  nicely  prepared  and  daintilj  eerved,  and  vahcd  a»  mucIi 
as  posaible.  Brtai^ast  may  iucludc  porriilgc  (proferablv  made  witb  half 
muk,  and  boilud  for  45  minutea),  creaiii,  milk,  toaatetl  breud,  plenty  uf 
batter,  eggs,  mild  bacon.  vroll-hung  nnderdone  meat,  raw  meat  rissoles, 
Hsh  of  dilVercnt  kind^,  with  t«a  or  cotfee  well  diluted  with  milk.  Luncheon 
and  dinntr — for  the  two  meaLs  ahould  bo  similar  iu  characler — nmy  include  a 
uup  of  Soup  (to  wliicb,  ju«t  Itefore  serviug,  uiHy  be  added  a  little  niw  |)ounded 
ineat).  tish  of  \*ariouH  kinds  with  Kimple  bntter-Hauoe,  vcell-hung  nnderdone 
steak,  rt-KUit  l)eof,  or  other  meat,  chickeu,  gume,  farinaceous  puddiugs,  8tewed 
fruit,  cream,  butter,  and  cheese.  The  matter  of  Htimtilants  niu8t  be 
decided  in  each  čase  aocording  to  state  of  pulse,  temperature,  and  custont 
Often  alcohol  is  unneccssarv.  l''requently  it  ie  most  hclpful.  Thns 
iŠ8a-\j.  \vbiHky  added  to  a  Homll  tumbler  uf  milk  is  Berviceable.  Or  tbe 
equivalent  alcohol  may  l>e  giveu  in  tlu;  form  of  si>uud  wine  (hnck,  burgundy, 
Bherry,  port,  chamitaj^ne,  according  to  oinumiatanceK).  It  is  commonly  a 
mijstake  to  giro  much  tliiid  at  meal-timtitK.  If  tbenj  be  a  teDdency  to 
thirst,  better  let  the  patieat  have  a  tumbler  of  hot  water  while  resting 
hulf  an  hour  l)efnre  meala  or  three-i^mirt^erH  uf  an  hour  after  meals.  It 
is  a  miaUko  to  in^ist  on  two  or  three  glassfuls  of  milk  along  with  meals. 
It  ia  a  difterent  matter  if,  for  any  reason,  the  patient  be  on  a  milk 
dietdry  (vi-de  infra).  The  suacks  at  7  A.M.  and  4  r.M.  may  8uitably  consisi 
of  A  cup  of  tea  well  diluted  with  cream  or  milk,  or  iufuiied  in  milk,  and 
buttered  toasted  stale  bread,  or  a  glam  of  hot  milk  (diluted  one-third  with 
lK>i)inj4  water  or  barley  water),  perbap«  with  a  tableepoonful  of  rum  or 
whi8ky,  or  an  cgg  tiip. 

The  kind  of  meal  must  depend  on  the  patient.  Frequently  it  ia  beat 
lo  contine  the  [>atieiit  Ut^ely  tu  a  dietary  uf  uuderduue  meat,  butter. 
toutod  broad,  and  milk,  with  perhapH  a  little  Rtiniulant,  limiting  the 
unouut  uf  vegotable  and  farinaceoue  foods  stnclly.  Thus  breakfaat  may 
conmat  of  raw-meat  riaaoles  with  toast  and  butter  and  a  glasa  of  warm 
milk;  lunch  aud  dinner.  uf  lightlv  grilled  mince  ur  teuder  Hteak,  butt«red 
taiat,  and  E«tewed  fruit,  and  a  glasH  of  milk  or  wine  as  above.  Such  a 
dietarv  fri*queutly  appears  to  start  healthy  nutrition  as  uotliing  ebo  mil. 

II  may  be  nBOt)aaary  to  keep  a  patient  for  weekH  on  such  a  dii;tary.  With 
improved  conditi<m  tbe  uieuu  niay  be  more  varied.  The  jiltermitiun  fur  a 
day  or  two  of  a  more  pui'ely  vegetable  dietary,  iucluiling,  e.g..  leutil  ur  pease 
aoup,  vegotable  pur^ea  of  difTorent  sorta,  ib  ofton  of  benetit. 

The  umi  of  milk,  to  some  extent,  is  generally  aorviLeahle.  But  it  niay 
ba  ovenhma  Tf  ilw  jMitieut  reLislies  an  oi'dinary  diclarr,  it  ia  a  miatake 
to  PNOS  milk  furthor  than  haa  Umu  tiidicntud  alHtve.  Tn  du  bo  meoiis 
peniRpa  to  upAut  the  gastro-intui^ttniil  functions.  In  proi>ortion  as  the 
capju:ity  for  a  varifsl  dielary  is  waDting,  more  milk  may  be  allourcd. 
Even  then  it  is  »ometimett  better  to  omit  milk  altogelber  for  a  duy  ur 
twQ,  aud  pUHh  a  nivv-meat  dietary.  In  preaencs  of  |»onounoed  gastro- 
iotCAtiniU   irritability  or  disouse.  it  is  right  to  make   trial   of  a   more 
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rigid  milk  dieLary.  The  milk  may  be  exbtbited  variou8ly,  as  in  other 
fevera  Commonly  it  is  better  dilnted  with  lioiling  wator,  ijarley  wnter, 
soda  or  lime  water,  occording  to  cirouiustances.  It  may  be  oombiaed  with 
^g8,  alcohol,  etc.,  or  it  may  itself  be  fermeuted  in  the  Ibrm  ol'  kouinias. 
In  other  caseB  it  i«  advimtagemtsly  peplonised. 

(5)  Skin  Hy(p.(.Tte.. — The  stiite  »f  the  «kin  miist  be  louked  to,  and  it« 
functional  activity  both  as  heat  re^'uUtor  and  escretorj  organ  reatored. 
To  thifl  cnd  clothing  aiid  batbing  are  tu  be  cnnsidered. 

The  clothing,  botli  day  aud  night,  »hould  be  aa  light  a»  \h  compatible 
with  miffioient  warmth.  Overclothing,  fin  frequently  Hanctioned,  iiiusl  be 
Atopped.  It  is  laughable,  were  it  not  so  unphy8ioIogical.  to  count  the  numher 
of  Iaycra  one  bas  to  pcel  olf  many  patients  before  reactiing  the  uhest  wall. 
Such  absurd  eloLhing  reuioves  the  la^t  chauce  for  the  skiu  os  a  heat- 
regulftting  mechaniaiu.  At  no  seamm  Hhould  irmre  tluui  a  siugle  Hanuel 
shurt  and  an  under  woollen  garment  bo  con]nionly  permitted,  in  addition 
to  the  upper  suit  or  dresa.  The  olothing  should  be  loose.  In  womenj 
coraets  should  bc  practically  discarded.  Chest-protectors  and  BwaddliDg- 
bandtt  of  ootton  wadding,  so  fTequently  seen,  are  to  be  discredited  entirely. 
By  uigbt  the  samo  general  principles  applv. 

Bathing  uf  ihe  akin  \\i\»  a  doubiti  value.  It  both  cleanses  and  givea 
tone  to  the  tissuea.  In  ali  cases  it  shimld  be  done  once  or  twice  aai]y. 
In  conditiona  of  great  veakness  we  may  be  content  with  spongiug  and 
dry  rubbiug  of  the  snrface.  In  the  larger  number  of  oases,  it  is  far  more 
RatUfm;tory  to  aUow  a  mpid — reany  moiaeutary' — dtp  iuto  a  fuU  bath,  the 
temperature  of  the  water — whioh  should  lw  cool — Ireing  regulated  according 
to  the  season,  so  as  to  avoid  undue  shock.  The  jjtttient  must  be  com- 
fortably  and  rapidly  dried  tbereafter,  prefcnibly  by  nurse  or  other  assistant. 
The  trst  iudlcatiou  of  real  improvemeut  is  ofteu  obaerved  wheu  Buch 
bathing  is  comnienced. 

(6)  Mtdication. — Certain  dnigs  are  of  sen-ice  as  aids  toward8  increasing 
tissuo  resistance  and  repairing  loss.  In  the  foreground  should  be  mentionea 
cod-Iiver  uil,  whtcti  is  an  cxccllent  way  of  administering  fat.  Many 
patinnts  take  the  uil  witti  relish.  It  iB  a  uoimuun  esperieuce  ihat  ]>atieut8 
troated  on  open-air  lines  unjov  it  more  and  aasiniilate  it  more  eflsily  than 
undor  other  conditiona.  The  bypopho8phite6  of  sodium  and  lime,  and 
various  preparations  of  malt.  niay  be  given  on  similar  grounds.  Araonic  is 
likewi>fe  helpful,  uiore  particularly  in  voung  suhjticU.  Its  exhibitiou  may 
Ije  U8efully  mainlained  for  long  period.^  Thus  li(j.  arsenitailiH  may  be  con- 
veniently  added  to  au  emulsion  of  cod-liver  oil,  or  arw;nioua  acid  may  be 
given  in  pili  (gr.  ^iV).  Or  arseniu  may  be  exhibiti;d  in  the  form 
of  i:yicodyiate  of  sodium.  Strvchuine  may  siiiiilarlv  prove  beueficiaL 
G-lycerine,  which  forms  an  agreeahle  addition  to  many  uii\tuTes,  is  of  some 
direct  value,  and  may  be  advantageou8ly  pnshed  from  tirne  to  time. 

Nucleina  and  uucleic  acid  have  beeu  admiuistered  in  various  ways. 
Their  exbibiliou  bos  been  suggcated  liecJiuse  of  Lheir  tcudency  to  induce 
leucoc.yto3is  and  therr  liai;teriuidal  propurtiea.  They  mHy  thus  lie,  perhape, 
credited  with  power  to  increase  the  resistance  of  the  tissues  and  to  disturb 
the  bocilli  more  directly. 

Effecfs  ■prodiLced  bi/  adoption  o/  rhysiological  Jileasures  (UTeady  d^tcribed. 
— Before  conmdering  specific  nicasurea,  it  may  be  weU  to  siimmariae  the 
eflbcts  produced  by  the  procedure  already  described  and  to  add  a  few  word8 
regarding  sanatoria  and  climate. 

(a)  General  Appearana. — Within  a  week  or  so  of  tho  adoption  of  the 
open-air  Bystem,  the  patieDt'8  colour  and  general  appearunce  alter.     The 
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look  of  deboMj  ia  replaoed  bju  a^iect  of  rob^rtimii,  »aeh  «  one  reoogaiaee 
oo  shif^-board.  In  otber  mml^  mncfa  of  tfae  c*«**!*^^  Kpftmnnce  of  tbe 
eoDffumpUTe  {»lient  is  tfae  aipteakm  of  anpfajaolognl.  pntactiTe  ireal- 
men  t. 

(b)  AppttiUmudlH^aaHon. — Tbe  patient  gnicklj  loses  hb  digeetire  di»- 
ftbilit^,  DUKMa,  mtkoemi,  aod  oppoeaaioiL  Appetite  Ktunu  in  nmftifcabfe 
fashioD,  end  tbe  tDcneaed  qaAntitj'  of  food  is  commonlj  m^ojeA  vithout 
af  ler-diaoomfort.  Fate  eod  ocher  food-«ta&  which  prerioaslj  veie  declin«^ 
are  taken  freelj.     Tbe  bowel  mEsiiia  a  heelthr  habiu 

(e)  Wtight. — Fledi  is  npKU^  made.  As  much  as  two  to  8ix  povads 
ma^  be  added  in  a  week'8  time.  Uscallj  tbe  gain  is  steadv  and  pro- 
greHŠT& 

{<2)  Cvmgh. — Tfaia  disa[^iean  pnMrticall^  afier  a  litile  tirne.  Apart  from 
tbe  oocanonal  Deceseitj  (rf  expectfltatioD.  oou^  oeed  not  be  beard  The 
ODUgb  wbicb  oooots  aa  £reqaentl7  irben  tbe  diaeaae  is  tieated  in  snug, 
OMuiied  bedrooms  is  in  large  part  tbe  eipreenon  of  irtitation  bj  Teaaon  of 
eibauBted  or  fouled  air. 

(«)  £xptetoT<U\on. — Spatum  speedilv  ieeaen&  It  tends  to  become  more 
and  more  muouua,  unlil  it  ma^  finali^  dieappear.  Ha-moptrats  aeldoin 
oootin. 

(/)  Siffkt-neeats. — This  claasic  sjiaptom  disappeare  enlirelj.  Befor« 
(be  commencement  of  treatment,  patients  maj  bare  Bweated  much — being 
changed  four  or  five  times  in  a  night — and  yet  in  thiee  or  four  dajrs'  treat- 
ment.  apart  ftorn  qiecial  druga,  tbe  manifestation  disappean.  Nigbl-sweat- 
in^  muBt  be  re^aided  in  chief  part  as  an  ezpreemon  of  fauUy  treatment. 

(j)  Oinulation. — The  polse  tate  leeseas  and  each  beat  becomee  more 
forcible.  The  blood-pieeeure  generallj  ia  raiaed.  It  is  no  nnoommon 
t!iing  Ui  reconl  in  10-14  daya  a  reduction  in  rate  to  ttie  exteut  of 
20  -  30  beat6  per  minute,  along  witb  correspanding  improrement  iu 
character.     Coldnees  of  estremitiee  and  shiiTeriness  simmrlj  disappear. 

(A)  Temptratur«. — Witbin  a  week  or  two — or  at  most  a  month  or  so — 
temperatoies  wbicb  bave  been  8winging  violentlj  approximate  ihe  normaL 
Id  manj  caaee  tbe  norm&l  tem{>erature  ig  stili  moro  iiuickij  reachpil.  Tfae 
ncoeptional  caees  which  re«nst  are  few. 

Šanatoria. — The  therapeutic  meosures  vhich  have  been  deacribed  so 
Car  are  moat  cmveiiientlf  carried  out  in  a  saDatorima.  The  patient  ia 
taken  mora  Ihoruugtilj  in  tuuid,  slrict  regularity  i»  introduued  into  his  life, 
and  sUgfat  aberrations  from  the  jiatb  nf  recoverj  are  (juirklj  noted. 
Saoat<»iam  r^ime  must  be  creditai  with  not  ooly  immediate  ihtimpeutic 
ad%'uuUge,  but  also  tiiucativc  value  of  tirst  moment  for  the  reat  nf  the 
])atient'8  \i(e,  From  -iht:  lalter  point  of  view,  indeed.  it  in  a  wiae  plan  to 
let  a  patient  undergo  mund  mnatorium  regime  fnr  some  months.  cven  if  il 
is  iocoDvenient  to  let  him  complete  tlie  vure.  It  mnst  be  kept  iu  \iew, 
how(]ver,  that  tbe  neoeaaarj  meaaores  ua7  be  practiaed  al  burne,  tf  the 
medical  attendaut  have  Ruflicieut  knowledge  of,  acd  faith  iu,  tbi*  methoda 
Iq  such  caae  it  is  an  enonuouH  beuefit  if  a  nurae  truine«)  in  the  metliods 
be  in  atteudance  on  the  čase. 

U  is  uuneceasarr  bere  to  name  individual  aauatoha.  Suffioe  it  to  eaj 
that  weU-managed  sauatona  exiflt  in  every  divisiou  of  tbe  United  Kingdom 
and  in  many  European  countriea  Having  regard  to  the  appalling  fnnuencj 
of  tbe  disease,  there  iR  room  fnr  much  larger  provision.  More  cspecullj  is 
tbcre  need  for  an  increased  nuniher  of  »anatori/i  for  the  pnnmr  rlninrs,  in- 
cUidiiig  persouB  in  receipt  of  verv  limiled  iui:ome8,  which  ceaae  in  čase  of 
illnesa     Tbe  ezistiug  Miuatoria  are   not  equaUy  good.     In   selecting  a 
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Banatorium  it  is  the  thoroughne&s  of  r(!'giiue  fmd  excellence  of  maDagemeut 
rather  thuD  latitudc  vhich  Bhould  Lic  the  guidc.  It  i&  udvantdgoous  for 
the  groal  iiiajoritv  of  patienla — aud  it  is  cerlftinlv  iJoseible — to  be  Ireated 
imder  tho  nonnal  cliitmtic  conditions  of  the  inilividual.  His  CTure  can  be 
attained  and,  other  thtngs  being  equal.  ahould  be  undertakcn  under  the 
conditioua  which  hc  must  meet  whea  recovery  has  takeo  placc.  The 
(jueatiou  of  uliiuate  'ib  lesa  Biguiiicaat  thau  thiit  of  ri^giine. 

Climate. — The  apecial  uurative  influence  frequeiitly  atlribuled  to  certain 
cUmates  camiot  be  maintaiaed.  The  cure  ot"  pulniouar)*  lubfirciiloaia  maj* 
l»e  BuccessfuUy  undertakeu  iu  oi'diuary  climates,  provided  the  air  is  pure, 
the  phraiologieal  rcgiiae  reaUaable,  aud  the  diagDOsis  haa  beon  aiade 
Buftir.ientl}'  eariv. 

The  experience  of  the  Victoria  Hospital  afforda  remarkable  testimouj* 
on  thiB  poiut.  PatieutB  havo  tirne  after  tirne  been  reoeived  from  the 
healthiest  counties  and  country-8ides  ia  Scotland — the  pUces  to  which 
conMumptive  (latieutH  are  fretjuentlj'  seut — bnve  arrived  |«nid  aud  iU,  uud 
bave  regaiucd  colour  aud  health  in  the  neighbourhood  of  Ediuburgh,  who6e 
cUuiate  haa  been  sometimea  decried  uiijiu)t!y  a»  uuwhule:<iome. 

Mere  change  to  a  better  climate  i8  cninmonlj  inauflicieDt.  and  the  con- 
ception  is  mislcading.  None  the  lesa  ia  it  true  that  wi8ely  directed  change 
of  cUmato  exertfl  a  salutary  iuHucncc,  if  othcr  indication:!  are  fulhlled. 
Tliere  can  be  no  doubt  tbat  mucli  of  the  buueficial  influence  of  certaiu 
cliraatea  is  hopeles8ly  loat,  owing  U>  the  abaprn*.  u(  intelligent  appreciation 
or  application  of  the  major  hygienic  reqiiiremeutB.  The  signiticance  of 
many  chmatic  resorts  would  bc  enormouBly  enhanccd  if  they  posacssed 
sanatoria  or,  at  least,  hotela  built  and  coudueted  ou  Bauitary  priuciples. 

In  pro|H)aing  to  send  a  juibient  to  Hnother  cUmate,  can;  muHt  t«  taken 
thiit  he  18  in  a  fit  etate  to  atand  the  fatigiie  and  diw;omfort  nf  jouraeying 
and  hotel  Ufe.  the  ahsence  of  home  attention,  and  the  oKponec  of  the  whole. 
It  is  a  mistake  to  allow  ii  patieut  far  aticid  who  haa  to  economise  at  eveiy 
turn.  He  muat  be  iufuriiied  that,  vvherever  he  is,  the  curative  procesa  is  a 
iTiatter  of  tirne,  and  many  mnnths,  a  year  or  two,  even  severa!  year8,  may  be 
rcfjuired  to  eneure  satisfactorj'  recovery.  It  ifl  not  advisable  to  let  pjTexic 
patients  undertako  long  jouruoy8.  When  complications  are  present,  it  is 
generally  best  to  IfC  conteul  with  hygieuic  mtasiiren  uearer  liouie.  Above 
ali,  dving  jiatients  oiight  not  t-o  be  aent  abnitui.  That  is  a  hanlship  which 
l>oth  they  and  their  frien<l8  may  weU  be  spared. 

The  vitrieties  o/  climate  may  be  8imply  grouped  thua: — 

1.  Sea-coast  elimates  (iuoluding  aea  voyagea).  They  have  the  advau- 
tage  of  pure  air  whicb  is  frequently  in  movement  (ozonej,  a  niaximum  of 
sunlight,  relatively  equable  temperatur«  aud  \vftrmtb,  accordiug  to  their 
latitude.  Mo«t  uf  them  exert  a  aedative  inHucnoe.  aud  patients  slcep  welL 
Biit  they  may  l>e  \riudy,  eveii  buistcroiia,  with  clouda  of  sand,  aud  tbere  is 
more  orless  moisture.  As  exanipl6K  of  tbese  niay  )>e  mentioned  the  south  and 
south-we8t  coaets  of  England,  the  French  and  Italian  Riviera,  south-vest 
coast  of  France  (Aroaohon,  Biurritz),  aouth-eaat  coaat  of  Spain,  the  Siciliau 
cottst,  uorth  coaat  of  Africa,  Canary  Islauds,  Madeira,  West  Indics,  Florida. 
A  Hea  vuyage  haa  t}ieoreticJilly  tho  name  kiud  nf  advantaga>4.  V>ut  their 
signiticance  depends  on  the  amount  of  time  spent  on  deck.  UDfortunateIy 
both  puhlic  and  privato  cabins  are  commonly  brtdly  vcutilated.  If.  for  any 
reaaon,  mnch  time  ia  spent  in  these,  in  corrcfipouding  proportiou  ia  the 
advantage  loat.  It  is  unwise  to  send  pati^uts  on  a  a«a  voyage  unless  they 
have  a  distinct  liking  for  the  aea. 

The  coast  climates   have  a  protective  rather  than  a  ourativo  volue. 
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Hence  thej  are  serviceable  in  chronic  quiescent  tnbercuIoBts,  and  in  coaes 
complicated  by  catarrlml  U!tidcDcy  or  by  lUbumiauriu.  Thoy  art>  lulvaii- 
lageoua  for  consumpttve  putieots — particularly  childreu — wicli  glandular, 
oeaeDUB,  or  ai-ticulur  iuvulvt^meut. 

2.  Desert  climatea,  which  have  the  advantage  of  purity  and  dr)*ne88  of 
air,  and  a  maxiinum  amount  of  Buushiuc  and  beai.  Aa  grtive)}'  oouaier- 
balancing  diaadvantage  uiust  be  rockoued  the  freq^uency  of  diutl-atoruie. 
As  ttUunpleB  ina^  be  muntioued  Helouan,  Luxor,  Asaouan,  Biakra.  Tlioy 
are  suitable  for  tlie  Rame  8ort  of  caacfi  as  are  coaat  climatoB.  On  r(lowly 
progreanre  cases  tbey  exert  a  curative  iofliience. 

3.  Forest  and  tcoodland  cliinatts  of  relatively  »mali  elovatiou  (aay 
150-1500  ft.).  The  character  of  these  vanes  niuch  \vitb  tlie  Utitude, 
diiitaiice  froin  Rea-board,  und  the  kind  of  coiintry.  In  addition  to  purity  of 
air.  some  advantage  is  directly  referable  to  the  trees  (shelter  from  wind, 
abseuce  of  dust,  Bweetuesa,  even  fragrance,  of  atmosphere,  as  in  pinc  ttoods). 
Ab  ezamples  niuy  be  uieuliuued  the  Scottisb,  Welab,  aud  Iri^b  Highlands, 
the  Black  Foreat,  Pau,  Monlreux,  the  Italian  Ijikes,  Menin.  AH  cases — 
even  acute,  progreaaive  couditions — maj  be  beneliLed  by  such  climates,  if 
onIy  tho  \ocid  arrangenient«  le  8atisfactory,  and  too  great  eflbrt  be  not  ex- 
pended  on  the  journey,  and  the  8tay  be  long  enough. 

4.  Monntain  climdteA,  8ay  1500-10,000  ft-  or  more.  The  varioty  is 
immuuse,  according  to  tho  elevation.  The  advautagea  include  purity,  mritj, 
drynesH,  and  coolneHs  (coldness)  of  atmoiipbere,  and  greut  wannth  and 
bnlliance  of  sune  raja.  aud  frequently  extreme  Btillnesa.  In  healthy 
individualB  the  ph}'Biol<^cal  elfecta  of  such  climateB  are  manifest.  More 
particuLirlv,  tfacy  etimulate  respiration,  circulatiou,  and  blood-forniatlon, 
apiKtitf,  digetttion,  and  activily  of  akiii  und  venouH  ayfiteuL  Kor  some 
indiviJuals  they  are  too  atimulant,  and  alcepleamem  and  other  monifeata- 
tiona  of  irritation  sapervene.  Ab  examplcB  niay  be  mcntioned :  in  Svitzer- 
laud.  Les  Avonts  (3200),  Leyain  (4757).  Wiea©n  (4771).  Arofla  (0035),  Davo« 
Platz  (51151,  SU  Muritz  (6090);  iu  South  Africa.  Cnidock  (3000).  Beaufort 
■We8t  (2800),  Aliwal  North  (4;i50).  Tarkastad  (4300).  Harriiointh  <5250), 
Kimberley  (4012),  Burgheredorp  (4650),  IlloeuifotiL.!Ju  (4500),  Pn-Uiriu 
(4500),  (in  South  Africa  the  dust-storms  in  dr>'  wcathcr  are  ofteu  tmng,  and 
the  accuuinioiialiuu  aud  food  unaatiafaotorj);  in  North  Ainerica,  tlie  Kockv 
Mountoins  (Colorado  SjiringH,  \m»  Ve^aa.  Maniton,  Denver);  in  South 
Ainerica,  the  Andee;  in  New  South  WalBB,  Uie  Blae  Moantaini«.  Most 
coMe,  cvcu  if  atlvanced,  iuay  benefit  by  such  climate«.  C^usee  shotdd  not  be 
Beul  in  the  acute  stage,  for  reasoos  whit:h  bnve  Ij«en  indicatud.  Camm  with 
eoniplic^ttiunit,  Kuch  n»  albuminuria,  tulM*rculouii  Urjngitia,  or  enterilia,  are 
probubIy  hictter  ol8ewhere.  In  oelecting,  much  attcntion  ahould  be  deroted 
to  the  poeBibiUty  of  carTjing  out  the  hjgienio  nu-aaoroa,  as  food  sappliet 

Buulary  proviaiona  are  rrequenUy  defecbive. 


B.  MeamreM/oT  tUladeing  the  tvhenU  baeiiiuM  vtore  dirtttfy,  or  ntutraHs- 
ing  th«  proditets  retulting  from  the  grovoth  and  dtv^opment  <^  the  baeiUut 
tpithin  tht  hody. 

Thia  ia  the  apeciBc,  badlj  lermed  antiaeptic,  line  of  tzvotlnenL  Un- 
fartanAtely.  we  most  aihuit  tliat  no  iipeoifio  eKiatii  in  tho  practical  aenae. 
Wero  tbero  on  available  apccific,  the  problem  of  ciiro  woiild  be  efbotirdir 
aolved  fc^  fta  tue  in  combination  witb  thu  rational  Une*  alreadj  dnenau. 
Of  remedieti  wbtch  huve  bu^n  credited  with  activily  in  rdotiOD  Ui  iha 
tobovle  bacili ua  uiav  be  uieutioned  : — 

Tvhvttmlin, — Thu  appraochea  most  Dearly  in  a  speoifia     It  exerta 
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remarkable  iuflueoce  ou  tuberculous  focL  Two  forme  have  been  prepared 
hy  Koch.  The  original  tnberculin  is  a  gljcerine  estract  ohtained  from 
recent  (6-8  week8  oM)  boiiillou  cuJluree  of  the  tubercle  baclUus.  The  later 
tuberculiu,  or  TK  tubercullD,  ia  aa  extract  ohtained  from  recent,  dried 
culturea  afler  thoroughlj'  poiiuding  iu  a  niortar.  It  is  Mnnei:es8ary  to  go 
into  the  detaila  of  the  extnu;tinn.  Prolonged  obaervation  in  the  use  of  the 
two  is  in  favoiir  of  the  original  tuberculin.  Thie  certaiuly  provea  senice- 
(ible  wheD  used  cautioualjr,  in  not  too  advonoed  cases,  in  minute  doses 
(Bmaller  thau  thoae  first  sanctioned)  and  at  conaiderable  intervala.  The 
treatment  shmtld  be  cominenced  with  0"000o  gramme,  or  less,  convenientljr 
dissolved  in  J  per  cent  carbolic-acid  Bolution.  Such  a  doae  produces  a 
TOininal  reaction.  In  the  course  of  4-12  hours  some  degree  of  disturb- 
auoe  appears,  including  chillineBs  (posaibl)-  rigor),  elevutiou  of  temperature 
(l^-S"  F.),  slight  feeling  of  tirednesa,  htiadache,  paius  in  limbs,  and 
porhaps  a  little  nauBCa.  These  last  for  aomo  twelve  hours  or  ao.  Associated 
with  the  general  disturbanoe  there  is  often  an  increase  of  looal  manifesta- 
tioDS,  cough,  expoctoration,  and  the  phjBicai  signs  may  becomc  more 
ob^^ous.  Analogous  to  the  phenomena  eeen  in  lupua  treated  with  tuber- 
culin, there  occura  round  the  tuberculous  focl  in  the  lung  a  congeative 
procesa  Iu  a  dav  or  ho  the  little  disturbanue  has  diiiap[>tiured.  Witli  stili 
amaller  doses  the  disturbance  iiiav  be  }iartUy  traced.  If  in  a  week'ft  tinie 
the  aaiiie  dose  be  repeated.  the  disturbance  is  con8iderably  lesa  marked. 

In  the  use  of  tuberculin  it  ia  a  good  rulc  to  avoid  producing  disturbance. 
If  the  fcreatnitint  be  be^un  wilh  a  iiuart«r  of  a  milligramme  aud  the  suoceaaive 
increaae belimi ted  toalikeamount.the  diHturbanceiareduced  trta  minimum. 
Suoceesive  doees  had  better  bo  sejMirated  by  a  \veek'8  interval,  and  the  doae 
should  be  BO  regulated  as  to  pruducc  the  Icast  possible  disturbance.  The 
resulta  juatify  the  procedure.  Iu  many  cases  dlsiiuct,  lnating  beuefit  haa 
been  ohaerved.  If  larger  dosea  be  emploved,  there  is  a  riak  of  producing 
too  violent  a  reaction.  Thus  a  more  lasting  pi,TexJc  disturbance  mav  be 
eetabliahcd,  and  an  ostension  nf  the  disease  be  trnceable  by  phy»ical  signs.  The 
dnj</  is  adminibtered  by  bypcnlermic  ayringu  iutrumuiwularly,  couveniently 
buhind  the  simulder. 

Other  preparations,  variou8ly  termed  tuberculocidin,  antiphthisint  etc, 
have  been  ohtained  either  from  tulieruulin  or  directly  from  ciuturee  of  the 
bacilhiR.  The  rcsults  of  ob.servation  meantime  do  not  warrant  thcir  regular 
iutroduction  iuto  practtce.  Tlm  wime  rtinuirk  appUea  to  the  various  prejiara- 
tions  of  Hpnim  wbif.h  Iiave  Ijeen  annonnced,  espi^cinlU"  by  French  antf  Italian 
workere.  In  some  hands  tlie  results  fif  treatment  appear  to  have  l>een 
mivlemtch"  gouvt,  but  h«rdly  good  enough  to  ju8tify  the  recommendation  of 
auy  one  of  Ihem  for  prautical  purponea. 

Creosote  and  its  Congtntrs. — Of  druga  which  have  been  credited  with 
ft  Bpecific  influence,  creaaote  (or  one  of  its  congeners)  is  the  mnst  important. 
There  can  be  no  doubt  that  it  c.\crt.s  a  vvholeaome  induence.  \Vhether  thia 
i.s  of  Btrictly  8j>et.'ific  chanieter  is  more  dilficult  t-fj  8ay-  Pure  hecchwood 
ereaaote  is  uKuany  well  lH)rnH  !)y  the  HtiHuach — indeed  exerts  a  directlj 
heneficial  intiuencc  on  the  gastro-intestinal  tract  Cruder  preparations  of 
creasote,  by  reason  of  their  corrosive  properties,  may  caiisc  oonsiderable 
irritation.  As  to  doaagc,  it  may  be  giveu  in  \f\^  ij.-v.  doees,  gradually  in- 
creased  to  ni_  xv.-xx.,  fcbreft  time«  daily.  If  it  is  pusbed  to  the  birger  doHes 
the  kidney«  should  be  watched.  It  may  be  exhibit4'd  in  capsules  on  a  full 
Btomach,  or  di&iolved  in  wiue.  or  in  emulsion  ivith  cod-liver  oiL  Of  its 
congencrs,  guaiacol  may  Ui  used  similarly,  or  benzoatc  of  guaiacol  (benzoeol). 
Stili  more  certH.inly  lK>nie  by  the  sttriuauh  is  carbonale  of  guaiacol,  which 
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uiay  be  t^ven  in  giudiuiUj  increa»itig  dotujs  of  gr.  v.-xxv.  thrioe  dtiily.  It 
affnrds  satiBrnctorj"  resulta,  and  haa  the  Bdvantoge  of  being  odourlees  and 
tasteless.  Carlfonulc  of  creusoto  (creasotal)  ia  a  faintly  tultor  Huid,  whicli 
ujay  be  given  in  dottes  of  ni^v..xxx.  tlirice  dail^.  WliichGver  preparation  be 
8«lected,  it8  um*  Hhonld  l>e  maintained.  continuoiud^  for  weekH  ur  munths,  il' 
lasting  Ijenetit  be  expected. 

Mfnthol  hae  been  used  with  advantuge  botb  in  lung  and  lar^ngeal 
tuberculoRiK.  It  ia  doubtful  if  it  has  auy  direet  iufhicnce  on  the  tuU-rculoua 
jirDofSK.  It  Ib  prolmbly  of  sij^ificance  rather  iu  rebiliou  lo  mixed  infectious. 
It  niay  It«  convenientl)*  adnimistered  in  20  per  cent  solution  in  nlive  nil  by 
intiularyii^eal  injection  one©  or  twice  daily.  Thie  niethod  is  very  easj  with 
proctice.     SymptomatioAlIy  tho  patienl  is  often  benetited 

Camj}h<yr  di-^Holved  iu  oil  haa  been  iutroduced  8ubcut&ueou8ly  or  izttra- 
Uirynj,T)Hlly.  ur  directly  into  the  lung,  with  l)enetit  Or  it  may  be  given 
inU:*mally  in  the  forni  of  camphoric  acid  (gr.  x.-xv.  thrice  dailyj. 

EucaJt/pfoi  isdelinitely  benelicial.  Underitaoontinued  uso  thesvniptonis, 
and  notAbly  the  discharge,  le^Ben.  lt>  muy  be  adminiiitered  by  tho  mouth 
(ni  v.-xx.  thrice  daily),  or  it  niay  be  given  ftubcutaneou8ly,  dissolved  in 
liqaid  vaeeline,  or  intraiar}'U|^eaUy,  diRsolved  in  olive  or  castor  oiL 

Formalin. — The  unnatanl  iuhnhitinn  of  inniuiUn  (^-2  per  cent)  by  meana 
of  Kimple  oro-nasal  mask  oovered  with  open  niuKliii.  whicb  doee  not  interfere 
with  respiration,  bas  resulted  t*utiRfaGtorily,  efqjeomlly  in  oase«  where  both 
lung  and  larynx  are  involred.  It  is  difficult  to  fiay  whetlier  ita  activitj  is 
iu  relation  to  ihe  lu1)ercle  Itacillua  or  uther  uiganJKUut  (mixed  infectiou). 
Tbere  can  be  no  doubt  that  IteneKt  results. 

Cinnamic  /uid  ha«  proved  of  service.  It  c;ertainly  eCfects  improvement 
Hynipton]aticaUy.  It  bas  been  maintained  that  it«>  contanued  use  leads 
detinitely  t«)  cicutrisatiDn  of  tuberculoua  tiHsuea  It  may  hie  given  interually 
in  the  form  of  uil  of  cinnamon  or  oil  of  chhbi«  (in_  v,-x.  pro  doH.)  addeil  to 
an  eniiilaion  of  cod-liver  oil,  or  Bubcutaneously  or  intravenQUsly  in  the  fonn 
of  oinnamic  acid  or  oinnainnte  of  sodium  dissolved  in  stcriliaed  Balt  solntion. 
Balsam  of  Peru,  wbich  h\x&  becu  used  in  variouB  wayB  with  bcncHt,  probably 
owe6  itB  influence  to  the  cinnuuiit!  auid  pni^tent. 

ludofiirm  bas  l*eu  used  with  apj^irent  l<e«efit.  It  mHy  be  o<}nveniently 
pshihiteil  in  pili  fonn  (gr.  i.-v.  or  more)  thrice  daily. 

The  oth  er  renudies  vaunted  as  specifica  are  too  niimerons  to  mention.  The 
list  includes  mercury,  iodine,  sulphuretted  bydrogeu  (including  tbe  natural 
sulphuretted  watera).  carbolic  acid.  tar  in  various  forme,  icbthyol,  retKiniin, 
tannin,  anilin.  Atropine  bas  been  crediled  with  antagonistic  efficary  in 
relation  to  the  cireulatini;;  t')xins. 

Tbe  ifurffiral  treatmrnt  nf  lubcrculous  vouuuie  haa  not  beeu  atleuded  by 
enc<:iuraging  nunults.     Nor  ban  tho  appliration  uf  eleotricity  or  tbe  Riintgau 
ray8  (wi  fiir  afforded  very  certain  rcsuits. 

C.  MfdguTtsfor  Reli^  of  more  Important  Sympto7ru  and  Complications*' 
Tbe  8yniptoniatic  treatment  of  puluionarv  tuberoulosifi  is  uot  iiniiii[rortUk| 
U  must  ho  kopt  in  viow  that  suoh  measnres  oocupy  a  seoondarv  plače  ooni«] 
pored  vrith  the  precediog  Unes  of  treatment.  In  proportion  as  the 
measurcH  are  carried  out,  the  ncceAaity  for  Kyu]ptAmatiQ  treatment  is 
climiniiibeil  (vidf  p.  132).  We  aball  conaider  the  more  im[M)rtant  syuiptomii 
and  oompliuitionR  sohatiiu. 

Pain. —Thv  oatiao  shonld  he  determined.  \Vhere  severe  and  due  lo 
recent  plt:tirisy,  a  Hy-bliwter  i«  usuallv  most  serviceuble,  ur  the  aireot«d  «ide 
nuiy  Im  BtmpjHMi.     In  slighter  {Hiiua,of  h»t  cerlain  origin,  iodine  or  laustnrd 
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may  be  tried.     W]ieu  thc  pain  is  general,  c8peciiUly  in  childrcn,  a.  warm 

(Kiultiue  or  stui«  ih  desimble,  to  whicli  Reclalive  agent«  maj'  be  addetl.  At 
other  times  a  rubcfacient  llniment  ur  oil  may  prove  gutticient.  It'  thu 
painful  ounditiou  be  more  ur>;ent,  morphine  may  be  requiTed. 

Coiigh. — The  ca,use  of  cough  ia  variouH,  uud  shnuld  be  iletcrmiued  before 
trealmeut  i»  adopLed.  Under  tlie  opeti-aii*  treatmeuL  cough  teuds  to  dis- 
apppar.  The  pationt  niin  aAsiat  greatlv.  The  cniigh  is  ofton  uniu?<:ei«ary, 
is  of  nervous  orij:in,  or  a  bad  habit.  Nune  llie  leas  it  is  hiirttul  hy  putting 
stress  on  the  lung  and  hostenin^  thc  sprcad  of  disease.  W'lien  unneceasary 
for  expw:toration  {vide  iT^ra)  and  irritating.  it  sliuuld  be  restrained  aa  luuch 
Eie  poasible.  Thia  is  often  best  eftbcted  by  codein  (gr.  J-A)  convenienlly  ^jiven 
in  glycerine  (4  gis.  ad  gj.).  or  diouin  (gr.  J-i).  Theee  are  more  desirable 
than  heroin  (gr.  ^-i^5)or  uioq>hine  (gr.  TV^S-^hich  are  more  likely  to  pro- 
duce  diflftgreeable  L-o-effects.  lu  some  caaes,  \vhen  tbere  L'*  tit-kling  irritation 
about  the  throat,  a  menthol  and  cix;aine  pustili«  niay  l)e  BtiflicienL,  or  a  spray 
of  menthol  dissolved  in  paroleine  (5  per  cent).  Sometiines  hyoacyamii8, 
helltulonna,  or  lactucariuni  may  provc  helptul  In  nmny  cases  nntbing  so 
certaiuly  relieves  cough  as  a  blieter  over  the  manubrium  Bterni.  It  should 
be  notcd  that  iroqucnt!y  enough  cough  is  indueed  or  kopt  up  by  inhnlationK, 
e.g.  cf  terebene,  euualyptua,  etc. 

JEa^eeloration. — Cougli  may  be  inaiutaiued  liecaii&R  of  dittic.ully  in  expec- 
toratioE.  This  is  trne,  e8pecially  of  niorniug  coiigh.  The  ditticulty  tends 
to  disappear  and  cough  lesaens  when  the  patient  is  alIow'cd  more  air  by 
night.  When  the  diiliculty  is  pronounued,  expectorauta  may  be  required. 
One  of  thij  best  in  suuh  čase  is  a  simpU'  warui  drink.  The  hot  milk  aud 
nun.  already  relerred  to,  may  anftwer  wel!,  or  the  patient  may  have  a  warm 
alkaline  drink,  e.g.  one  of  the  natural  aikaline  water9.  Of  exjie(!torant8 
propcr,  tho  most  valuable  for  the  purposc  are  carbonate  of  ammonia,  sonoga, 
quiilaya,  \vhich  mav  be  conibiued  witb  eldoroforni.  At  oLher  times  ipeca- 
eiianha  maj-  lie  hcipfnl.  Thc  eatarrhal  tendeney — and  thereby  one  cauae 
of  expectoration — is  lessened  liy  the  use  of  terebene.  teri'iDe  hydrate,  or 
eucaiyptol.  Unless  there  is  definitc  indication,  it  is  in  most  cascs  best  to 
withhold  expcetorant8  altogether.  Thcy  should  certainly  be  withheld  if 
througli  thuir  use  tlie  apiietile  or  digestion  siiller«. 

ffamojiti/.<fi^. — (8ee  special  article  " H»moptysiB.")  Tha  slighter  mani- 
festations  of  bleeding  requirc  no  special  treatmont.  Bleediog  is  much  \es(t 
froquent  in  patients  under  opcn-air  rc^gimo. 

Pyrexia. — Under  ojien-air  nujlhtnls  fever  t(;n(!«  to  disajipear  in  remark- 
ablo  faabion.  In  order  t«  this  the  patient  canuot  have  too  free  and  direet 
a  8upply  of  fresh  air.  Important  assistauee  may  also  he  got  from  hydro- 
iherapeutic  mcasurea.  c.g.  sponging  with  ca>(A.  or  cold  water.  Sometimes  the 
uae  of  aikaline  solutiona  for  this  purpose  is  lielpfuL  At  other  times  the 
addition  nf  ean  de  cologne  or  other  špirit  ia  grateful.  The  external  appUca- 
tion  of  griaiacol  (5-20  per  cent  in  olive  oil)  has  sometimes  proved  servictable. 
If  there  be  evidence  of  a  local  estension  of  discast*,  a  blister  over  the  seat 
of  mi.'ichier  tends  to  reduce  the  assouiatetl  pyrHxia.  AuLiiiyret)c  druga  are 
stddom  desinilile.  \Vliile  it  is  easy  enough  to  lower  tho  temperature  by 
their  use,  the  complete  otVoct  on  the  patient  is  less  satisfactory.  Probably 
qiiiiuue  iu  modeiate  do^s  is  the  most  satisfactory  ali  round.  It  may  be 
couvcniently  giveu  in  piil  (gr.  »^.-ii.  tlirice  dailv),  say  in  combinaiion  with 
digitftli«  and  Ktrychniue,  if  tliese  are  indicated.  Moiv  randv.  wlien  the 
disiiomfort  attendant  on  pjTexia  is  considerable,  phenacetiu,  autipyrin,  or 
pyramidon  may  be  giveu  iu  dosea  of  gr.  v.-xv.  This  only  on  occiision,  and 
to  be  rejteated  as  scidom  as  possible.     Rometinies  the  mlmiuistmtion  of 
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aleohol  (whi5ky,  brandj)  iu  appmpriate  dine,  an  hmir  or  bo  iKfore  ihe 
l«mperatiire  tends  to  rise,  is  eflScacious  bv  auticipation. 

aieltuss,  Vomtdnff,  aiui  other  DuftMivt  Tnmhle. — These  are  reduced  to 
a  minimum  under  opcu-air  methodH.  They  are  diflicult  to  treat  aport  Irom 
sucb  T^ime.  for  whic:h  t\wy  indeed  form  a  leadiiig  iiidicatiun.  If  in  apilO' 
of  ihis  thoj"  persiat,  it  is  a  good  rule  to  make  pure  tliat  thev  are  noL  cauaed' 
by  diet  or  medicinea.  The  latttT  bad  l"etl«r  be  omitted  entirely  and  the 
foniier  »implilicd.  Sometimes  a  rigid  milk  diet  i»  effective,  at  olher  tiui&*  a 
conc«ntraLed  raw  meat  dieLar}'.  A  gla*a  of  lx>lliug  wa.ter  takeu  aip  by  sip 
|wo  ar  tliriie  hoiint  after  fnod  or  balf  an  hour  before  meaU,  may  prove 

riceable.     This  is  to  be  preferred  to  ibe  sucking  of  ice.     The  tenaencj 

aiokness  after  meaU  is  orteu  got  rid  of,  if  thc  meoLs  be  takeu  iu  the 
rueumbenl  poature.  Tlie  occaaioual  iise,  Kay  every  i«econd  day,  uf  minute 
doaes  of  graj-  ]>owder  (gr.  aa-i,)  »nmetiine.i  aets  like  a  charm.  Ri*lief  may 
follow  the  exhibitioD  of  creasote,  iodine,  or  similar  druy — taken  nfier  fotid 
or  wel]  dilutcd.  Or  bismuth  may  be  given  in  hiU  doses  at  meal-timeQi!| 
Sometimcs  a  miuttard  poultice  over  the  stomach  provcs  eervioeable.  Fla^- 
ging  ap[*etite  may  be  aseisted  by  the  use  of  ordinary  )iitter».  white  the 
pAtaent  is  rcstiu;,%  half  an  hour  before  food,  or  it  may  be  by  a  little  aoid  and 
glyoerine,  <*.y.acid.  nitrohydrochloric  diL  in^v.-x.,  acid.  hyiirucyauic  diL  m^iv., 
glycerin.  .'»j-  ex  aq. 

Diarrheea, — The  cause  of  diarrhcea  muBt  be  carefuUy  detenuined.  It 
inay  dopend  on  (1)  irritation  through  medioines  or  food-stutfs  introduoed  ; 
{'})  caturrlial  conditiuu  of  bowel ;  (3)  lardaoeous  diseaac ;  (4)  tubercolous 
invulveuienl  of  bowel. 

MTieu  it  seeius  due  lo  irritation,  ali  medicine«  sliould  W  sUJpi)«!  forth- 
with,  and  the  diet  siraplified  os  proposed  in  the  last  panigraph.  it  iiiay  Ije 
desirable  to  clear  out  the  bowel  by  aimpic  purgative,  e.g.  castor  oU,  or  enema. , 
If  there  be  more  detinite  indication  of  catarrh  or  of  lardoceous  disease,  a 
toilk  diet  is  cnmmonIy  seniceabte.  In  such  casnt  the  use  of  biflmuth  in 
full  doses  18  helpful.  The  liijuor  calcin  saccharatiw  or  olher  chalk  prepara- 
lion,  with  or  without  opium,  or  kino,  catcchu.  or  logw<»fKl,  may  be  tried. 
Such  pret^tarations  may  1«  serviceahle  iu  slighter  luanifestations  of  tul»er- 
culoua  involveuient.  In  thi«  čase,  however,a  rigiilly  »implilied  dietar^'  muKt 
be  institutetl.  Intestiual  aiitisepties,  astringents,  aud  i^edativn«  are  called  for 
These  include  salicylate  of  bismuth.  salol,  tannin,  tannigon,  tannalbin.  acetate 
of  lead,  oxide  of  ziuu,  sulphate  of  U4>p|)cr,  atid  npiuTt)  iu  oue  <.ir  othcr  lorni. 

The  aL'uundary  anoemin.  of  pulmouarv  tuljerculiwi.s  is  (»est  treuted  with 
urseuii;,  This  i«  commonly  more  suoijesefu!  than  imn.  Ar»t*ni(t  seein«  sttnio- 
times  of  &ervice  iu  relatiou  to  ohronic  enlargements  of  glauds.  'VVhere 
glaudular  disturbonce  is  louiUsed  aud  thrcateus  to  t>o  troublesomc^  the  aooucr 
tbfl  eUnds  ara  deolt  wilh  Hur^caUy  the  butter. 

Circulat(iTy  fufnUe.m^iU  is  ohieflv  met  hy  ineane  of  reHt.  a«  umch  as 
|WBaible  in  the  n|>en  air.  The  paticnts  uiust,  however,  I«  kept  warm.  The 
exlrenij|.iw  must  be  properly  covered.  Alcohol  is  fn-tpienti)'  iudicjited,  and 
digiuliK  in  couibinatiou  wilh  strvchutue  '\n  of  mucli  value. 

Nigki~»u>etUing. — Under  proper  freah-air  n^gime  night-eweatH  are  practi- 
caUy  unkttovn.     Patients  are  frequently  admittod,  ret^uiring  to  be  changed' 
»everal  times  in  the  night,  aud  withiu  a  week  Iheir  ni}^ht-swuatiug  ceasesrj 
entiralv.     \Vhere  thc  tendeucy  t;xiHts,  iu  mldition  lo  the  opeu-air 
and  lighl  <dolhir)g,  l>eu(:fiL  is  had  fnim  H]K>nging — it  itutv  be  with  aoidul 
wat«r — and  dry  rubbing,  and,whi-re  not  ntht'rwist*  tmiitra-indicatod,  IvLthln^^ 
nnd  douohing.     Itnflting  of  the  surface  with  taunofonn  powder  may  prove 
hi^Ipful  iu  coHOA  wbore  open-air  methoda  in  fuUent  sense  are  difficult  of 
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atlAininent,  and  cainphoric  aoid  (^.  x.-xv.)  internall)*,  ALropine,  picro- 
toxin,  and  agaricin  may  also  be  mentioned.  Tt  is  a  rnistake,  however,  to 
admiciRtcr  rcmedten  for  a  simptom  whioh  oan  be  more  siciplv  and  physio- 
logicalIy  removed. 

SlMpies.snegs  is  reinarkably  lenaened  under  the  ojien-air  regime.  Where 
ID  spite  of  this  it  continues,  it  maj*  I«  relieved  hy  a  warni  cup  of  soup  or 
milic  and  uiiisky.  Of  drugs,  paraldehyde  (3j.-5J9s.)  is  one  of  the  moet  service- 
able.  Sulphonnl  (gr.  xv.-xx.  carefiilly  dissolved  in  hot  tluld)  or  triooal 
(gr.  x.-xv.)  ia  Hometimes  tiucueHsfuL  If  cough  or  other  irritatiug  condltion 
prevent  sleep,  a  slight  narcotic — codein,  dinnin,  or  even  umrphine — may  be 
ueces8aTy.  Id  ali  caaes  tbe  Btate  ofthe  gastro- in  testi  nal  tract  must  be  looked 
to.    Sleeplessne.-«  nuiy  result  from  foolLsh  endeavount  after  ibrcod  feediug. 

Tbe  treatiiient  of  compliLJitiunH,  .sitch  a«  geuito-uriuary,  Liryngeal,  and 
ineningeal  tul)eruul(isi»,  is  cnnsidored  el8ewhere. 

The  treatmeut  of  ocute  uiiliar)'  tuhtercvilosiB  can  meantime  be  8ymptom- 
atic  only.    Nor  aro  tbe  resulta  of  treatmeut  eucouraging. 

LITEItATURE.— Tbe  litcrultire  of  |iulmonary  tubiM^rulosis  i»  imiurtLHc,  Tlio  limita  n(  tb« 
work  mak«  n  thorou^lt  bibliognptijr  tmponibl«.  Tlio  fuUoviug  work8,  vhich  in  amngvd 
ftlpluibotina)ly,  iiiay  l>e  roriitulU'«! : — 1.  Bmeht  liher  d*n  Kon^nti  sur  BrXitmfifung  dtr  TttUtft- 
culoat,  Berlin,  18S&.— 2.  Coit>rr,  G.  "  Dbe  Tubercoloae."  NcthaagDla  /ipee.  Pathol.  u. 
Therapie,  liand  xiT.,  Theil  iii.  V^Iku,  1899. — 3.  Fowt.KR  aiiil  OoDLKR.  Diatatt  nfOw.  Lung). 
LondoD,  1898.— 4.  Fox,  Wilh<;n.  Trealiae  <m  Disfosfj  qf  Lnngs  and  Flda-m,  edited  by  Sjilnev 
CoupUiid.  LondoD,  18&1. — &.  GiiAxrHP.K  «t  IIabeiko.  "Tuborcoloae  l*a]inon&ire,"  Broua.rd«l  a 
Traiii  de  MfderUu,  lome  vii,  Psria,  1900.— 6.  HCUAKti,  Cuhnil,  et  Hanot.  La  Fhliti« 
fulmonairf.  r«i«,  18S8.— 7.  Kitrn,  Pkkcy.  '*  Phthisis  Pulmonalis,"  AUbutfi  Sj/item  ^ 
Medicine,  vol.  v.  London,  18118.— S.  Kucu,  R.  Tht  S(iahgy  o/  TnhrrcHlom.%.  Nnw  Sydf!(i- 
liam  Sod«t}''sTnn8Ution.  LocdoD,  1886  {from  SlitikeiL  aii$  da  Oceuad/teiUamU,  toI.  iL  1884). 
— 9.  KORANTi.  "  L\mi^etMf:]ivwi\»ai^}\U" itaii'Snq/c.  d^rffoiammt.  Hdlkunde,  RAiid  xii.  Wien, 
Ldpsig,  1S97. — Ii^.  PlllLiH,  K.  \V.  Pulmonarit  Tubcrculotu,  bated  on  on  £3merimtniai  /tirati- 
{jfoaem  Kdinburgli,  1^91  ;  mid  r^^iit  imuoni  nii  0]i«B-Air  Treatmaiit. — 11.  Powiu.L,  DoiroLAH. 
Diatatit  tf  the  Lun^,  4th  <?ditioii.  London.  1893. — 12.  Ranhohk,  A.  77u-  IVeatmtTU  ^ 
Phtkitu.  London,  1896.— 13.  STRAtrti,  I.  la  Tuiereulou  et  «om  Bacilte.  Paru,  189S.— 14. 
WlLllAMs,  C  J.  b.  and  Tukouukk.     Puftnonarv  Cotmimjitum,  'iad  editioii.     London.  1937. 
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SvH. — Chronic  Intentitial  Pneuvumia,  Cirrhosis  o/  Lung^ 
Fihroid  Pkthisis^ 


(iKNKRAL  DKHf  RiPTiON. — It  18  easier  to  define  pnlmonary  Hbroeis  from  tbe 
anatomic-ftl  Ihan  from  the  clinical  standpoint.  Hi8tologicaUy  it  consisU  in 
an  incrcufic  of  the  tibrous  tissue  elemeuts  of  the  lung  iit  the  expcuBe  of  the 
air  cells  and  pasaages,  blood-vesetilB,  aud  luore  distant  organi*.  Viewed 
thuB,  pnlmonary  tiV>roew  ia  a  highlv  impartant  pathological  procesa  of  far- 
reaching  significaace,  but  can  hardly  be  regarded  as  a  clinical  entity.  It  is 
ua  csnential  fuctor  iu  tbe  progreas  of  sevoral  diSerent  lung  conditioDSL 
Thiia  it  plu}'8  a  leailing  part  in  rolation  to  the  \&cy  large  groiip  of  chrouic 
pulmonarv  tuberculosia  (|y.i'.).  PruUfemtive  cbanges  in  connetrtive  tissue 
elementa  oeciir  early  in  pulmonary  tnberculoais,  and  in  chronic  tuber- 
culosis  l>bro»iH  becomes  u  marked  feature.    Simikrly  tibrosia  of  lung  tissue 

'  Tbe  l«iii  Fibroid  Phthisis  in  ot^ootionable.  By  oider  vritars,  and  man  reointlr  b; 
Andrew  Clark  aml  utbi-nt,  it  batf  bo«D  umd  to  includu  ounditioua  vrhic-b  would  havi;  bevn 
bcttt^r  (li:figiiAt«-<l  chronic  tuberculosls.     Tlia  ttna  had  bettor  bt-  dropjK>d. 
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has  etiological  relatioDshipa  with  othcr  orgauio  poisona,  e.g.  the  BjphiUtic.  To 
tliis  category  iimy  also,  perlmps,  be  relegated  cirrliulic  changes  developini^  in 
oonnection  with  bnim-ho-pneuiuoiUH,  in  tlie  waka  of  meastes,  whooping- 
cough,  and  other  iofeotive  procesaes,  ami  those  which,  it  may  be  admitted, 
occttaiouaUy  foUow  croupous  puoumoaia.  Again.  pulmouary  fibroais  ia  a 
eonspicuoui;  feature  iu  luaov  casea  uf  pneumouokoniosia  (q.v.),  more  par- 
ticularly  thoae  which  uccur  in  atone  or  metal  wurkers. 

Without  farther  dwelliog  on  this  meantime,  it  may  be  said  geuerally 
that  pulmoDary  tibroeis  is  an  exprč^ioD  of  irritation.  In  reLutiou  to 
organic  irritaDta  the  fibroais  reaulta  fmiu  the  uctivity  of  orgauiama  ur  their 
toxiu  pntducts.  At  othtir  tiuieti  the  irritaLion  ia  mecbanical.  Whatev«r 
the  nature  of  the  irritation,  tho  reaulting  HbroRis  ia  much  the  same,  atfecting 
Tariously  the  peribrouchial,  perivascuhtr,  interalveolar,  interlobuUur.  or  sub- 
plcurai  cunnoctive  tiasue.  Moreover.  the  uliiiictil  eiprcssioii  of  Hbroais  ia 
alilce,  wfiatever  the  oause,  conaistiag  eMpecia]Iy  iu  cuugh  aud  (lyHpntiLUi.  with 
phy8ical  nignB  of  conRolidatinn  and  ahrinkage. 

The  vahous  names  apphed  to  the  uoDditlon — pulDiouary  fibrosis,  chronie 
interatitial  pneiiinnnia,  and  the  like — were  introduced  at  a  tirne  wheu 
etiological  relationuhips  were  leas  well  understood.  With  rctinement  of 
etiologicai  knowledgo  the  position  of  chronie  iuterstitiol  pttcuniouia  aa  a 
diatiuut  disease  haa  beoome  imperilled.  It  reuiaiiis  a  ijuestiua  whether  it 
ia  better  to  name  adiaeaae  in  rektinn  tci  etiolngical  factora  nr  U)  the  leadiiig 
effecta.  The  former  ia  the  more  modem  conception  and  methi:>d.  Acconl- 
ing  to  this,  pulmonar)'  tibroda  falla  to  bo  deacribed  in  oonneotion  with  a 
number  of  dilferont  diseaaea.  Neverthelea:«,  pul]nonary  fibrotua  eerves  coa- 
TeDieDtly  to  describe  a  conapiuuoua  niurbid  prucesR  apt  to  be  iaduoed  by 
irritation  of  ditlereut  kinda,  aud  fo]lo\vt'd  by  certain  coDaequentB  in  con- 
nection  with  lung  function  and  oirculatiou. 

KTiOLOor. — The  causca  which  produce  increase  of  fibrous  Ussue  are 
numenma.  Thu  list  iucludes  u  couHiderable  variety  of  irritanta  vvhioh 
reach  tlie  lunga  in  ditferent  waya.  In  aonie  caaea  the  resulting  libruais  iti 
alight  and  omj  detorudnable  on  minute  examination.  At  othor  timee  it 
bulkfl  ao  largely  that  the  priniary  etiological  faotor  niay  bc  overahadoved. 
A  sufTicieut  Bcniliny  will  revual  the  ejcisttiuue  of  au  irritaut  iu  ali  caat«. 

The  irritant  mav  reacih  the  lung  (o)  by  inhalation,  (6)  by  lymph- 
ohannela,  (c)  by  blood-channels. 

(al  By  Inhttlation.— This  inethod  of  approach  i«  illnstnited  by  inany  oniie«  of 
pulmfinary  tuberoulosis,  iind  by  tho  liirge  group  of  pneuntonoltonii3««H.  In  hoth 
the  irritaut  tind<iitsway  tbrough  therespiratory  pansace«  to  thentvHili.  lleaching 
tiie  totcrAlveolnj-  Hikofe^,  it  Iteconiea  thereofter  dis.s«>mmAted  titnmghout  tlie  lung 
by  way  of  Ivnipli-channeU.  Proliferativo  chanRe^  are  detoriiiineK:!  a]i>ng  the 
enitre  line  oi  progresK.  Hroncbo-pneumunia  in  children.  more  particulnrly  aftar 
meaalM,  whooping-cough,  aud  uther  tufecliv«  proc<?!i»eii,  18  apt  t«)  )»e  kIukki-'^  and 
Co  bttoome  aB8ociaUxl  with  more  pcriiianunt  itidurative  chanires.  Such  chaiigea 
ooaunfiDce  in  rvlatiuu  t«  thcdehcate  nlveolar  wttll.  Tlir  cuntutiuti  ia  fr»^urnt]y 
the  start4ng-pQtnt  uf  puhiiiJDary  tul>orL-uluiiix.  Ai.*ut«  loliar  pneutnunJa  is  only 
r»rely  f<jllowed  by  tibniNiti,  the  lung  remaining  t^tm  parali  vel  y  ttulid  aud  rraitttant. 
This  is  the  ounditiun  dtMmbi<N{  hy  Addi«on,  who  reccgnised  ita  irLfre4ueucy>  as 
"uniform  alhuniimmH  iinhiration.'  ISomn  havo  cotuddered  auch  caaoi  as  oC  leM 
acute  nature  fntui  the  tirst,  de.^cnliing  them  under  Kurh  name«  as  "  primary  par^n- 
chyinnU)Uflpneamonia"(Hoitler),  i>r  *'Hut>acut4f  inilumtivet>neumonia"(Kimi).  Tho 
termiiu>logy  iieemH  hardly  to  covlt  ali  caauH.  Foivigii  UkIi«*^  (riii«Tin(r  the  bronchi 
fter  vias  natuntlet  fn'<iuuiitly  iiulucu  cbang«B  iu  llie  bronchi  (IjnmchioctJiHi.i).  and 
aMeoiMUrily  in  the  iu-iKhl>ouriiiK  lun^  tiiMUC.  A  largL*  jMrt  of  a  lubv  tiiay  thus  Im 
iudurated.  Murv  eurmuonly  bronchiectaBis  is  delerinUK-d  in  reUtlon  lo  s  pr»- 
nzistiuK  iudurative  tibruKi^  um  a  reault  of  uicatrijuition  and  Hhriukago. 

(()  Sy  Lyu)pb'(,'luuinAl&— This  hss  beeu  incidentAlly  alluded  to  in  tho  prec«d- 
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iug  parjkgT»ph-  <-'on7(equftnt  on  chronic  bronohitis  or  broncltiectAsis,  produced  hy 
whntever  cauai>,  some  degree  of  tihroais  cQinmonly  supprvcneN  in  th«  [leribronchi&J 
hikI  neighlx)uring  ti&sue.  A  sinuilar  pi-ocess  ma.^  Btart  in  relatJon  to  pl«urisy. 
In  the  wfLke  ui  a  pleun^v  wit)i  elfusion,  iidhesions  anrl  tliickening  ot  plearal 
layer»  may  remain.  This  trt!ttuently  is  asjjociatod  witli  thickening  of  interiobnlar 
S4f pta  and  increaac  of  fibrout  tissue  more  gt'iu;ral]y  tliroUKhout  tlie  lung.  SitDilarly 
the  preseac«  oC  a  malignant  growth  of  pleuriu,  lunt,  or  udjacent  atructurea  tends 
to  induce  fibrous  changes  in  the  netghouuring  piilmuiiary  tis3uc&  A  liko  vdcct 
may  bc  tnioed  to  preiiaui-e  l>y  an  aneurj'sm. 

če)  l}y  IlloocI-cliannclH.— Syplniliri  aHiittls  aii  exoe!leiit  iDiistration  of  aii  irritant 
acting  l>y  way  of  tho  hlood.  The  pflscts  of  irritation  induoed  bv  the  Hyphiiitic 
virus  are  seen  in  the  adult  in  the  increase  of  Bbrous  tissue  round  about  a  gum- 
matouii  deposit,  or  the  cicatricial  reniains  v>'hich  mark  the  plače  wher6  a  guinma 
ha5  been.  C'(>ngenitally,  the  »tlects  ura  >)een  in  the  su-t-alled  "interstitialpneu- 
monia"  of  tnfaiila,  whcii  theri;  in  ahuntlaiit  tividunce  of  pu!moiiary  tibrosis.  It 
bas  been  sugge»Uxl  by  »ome  that  alcohol  ucts  uk  aii  irriUint  uii  lung  structures, 
produciug,  in  rulation  to  its  mrriage  through  the  pulnujQai-y  vej4»vbi  aud  <.-x)iahi- 
liou  b^  uie  lungs,  librou^i  changes  analogous  to  the  librous  cliango^  whicb  it  in- 
duce6  m  the  iiver  and  kidney.  There  is,  however,  little  evidence  in  supporlof 
the  view. 

pATHOLoiiicAL  ANATtt.MV.  Polmonarv  fibrostB  oocun;  aapartmanifestationin« 
Urge  variety  of  L-onditions.  The  raorbid  appearancee  presont«.-«!  in  diHerent  casM 
are  euiisidorcd  under  their  appropriate  heads,  e.ff.  pulmonarv  tuberculosis.  pueu- 
iiionokoiiiosis,  bronchiectjifiis,  etc.  {g.v.).  It  inAy  be  serviceable,  howevor.  to  recall 
the  leading  characters  rtf  the  tibnms  lung. 

The  iiTeiiral  iiurfaco  is  coinmoidy  fui)iert*nt  and  the  pleura)  membrane 
thickpnwl.  The  pleuml  tMckeuing  mav  be  imrnense,  ainouuting  to  i-i  inch. 
The  lung  feels  more  or  less  dense.  and  airlcss.  The  degree  of  thia  depends 
on  thtt  distributiou  of  the  morbid  process.  'llm  librous  chunge  may  be  universal 
and  bilateral ;  at  olher  tiiues  it  is  uidlatenil.  It  iuay  lx*  lobar  or  lobular,  or 
loealisfd  to  a  particular  area,  *f.j/.  in  relatioii  to  «  new  growth  ur  the  like.  Oa 
seutifii  ihu  iillected  j^rtion  is  found  to  be  tough.  It  may  l)o  of  teiidiuous  or 
cartitagiiious  hardne^,  and  even  gritty.  Throughout  a  greater  or  lesu  cxtont 
stronds  or  jMitche«  of  Hght  or  dark  gray  coli>iir,  and  varyijig  »ize.  are  traoeable. 
Thcee  are  often  extra  dense  and  cartilAginous.  The  pigmentary  depo&it  is 
frequently  greaL  Bronchiectasis,  either  cvUndrical  or  saooular,  is  genprally 
nresent.  The  less  affected  poi-tions  of  the  lung  are  frequently  emph>tieinatoDfl. 
If  one  lung  chiefly  is  libnjus,  the  othrr  lung  ujuy  Ije  extremely  emphyaeiDatou>L 

The  i-ight  side  of  the  heart  is  euni]iiutdy  onlnrgciJ.  Dilittution  of  the  right 
ventricle  is  iho  general  rulo. 

Mi«.Tiwfopit'aToxaininatioii  of  the  denser  portion«  of  lung  tiesue  revcals  onormous 
increa«e  of  tibi-ous  ti.wue  elementR.  This  niay  be  found  on  the  alveolar  wall,  and 
tfaroaghout  the  pu]monary  framevork.  It  niay  iw  diffuse!y  distributed  or  con- 
centrated  roiinrl  the  bronchi  or  vesiwla,  or  di«ix»sed  in  relation  to  interlohalar 
septa  and  nleural  ljiyt'rs.  There  niay  not  be  a  trace  of  ih*-  nonnal  alveolar 
dtructure.  Tbe  new  febrous  tissue  forinattuu  may  upijear  as  closie  aa  the  (ibrous 
tiKsue  of  a  tendoiL  Mi<:rosL-opically  lliere  may  \k  furtfier  evidence  of  concoiuitant 
pulmonary  tuberculosis,  pneumonokuniotuu,  empUjsema,  etc. 

OuNiCAr.  Fkaturks. — It  is  not  on  easjr  matter  cUuicall)'  to  isolate 
pulmonarj*  tihrosiB  froin  couditious  witb  whicb  it  niay  be  osaociated. 
Whatover  its  etiological  relations  may  lie,  the  proc^«8  itseli"  is  esBeQtially 
a  chronic  one.  The  sjiiiptoms  in  different  iustonces  reaemble,  in  varyiiig 
degree,  thoae  nf  chronic  bronchitis,  bronchicctoslB,  pncuuioDoktiuloHiH,  and 
ptdmnnary  tubenialosiH. 

Dy8pncea  is  l'reqnently  a  leiuling  symptom.  This  is  naturaUy  inoreased 
ou  exertion.  There  is  c;ommoiily  more  or  lesa  cough,  vrhiuh  tonda  to 
become  aggravaltid  from  tirne  to  tirne.  Kxpuctoration  varies  iu  amount 
and  character.  It  mav  be  »light  or  verv  abuudaat.  It  mav  b«  diacharged 
paroxy9maUy  in  bouta  {in.de  "  Brunchiectasia  ").  It  uiay  be  mucons,  muco- 
purulent,  or  purulent.  Sometimoe  it  ia  more  or  leea  fcctid,  nnd  may  preaent 
iither  charactors  of  bronuhiectatic  sputiuu.  Theoreticatly  the  abseuce  of 
tnbercle  bacilli  from  the  exj)ectoration  pointa  to  its  noa-tuberculous  nature. 
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It  must  be  bcvne  in  mind.  hovever,  th&t  in  tuberculous  tibroais  the  b«cilli 
are  relativeljr  Bcaaty  and  mar  noi  be  disoovered  in  the  expcctoratioD. 
Furtber,  a  caae  vrtiich  mav  priiuaril^  have  boen  ooD-tuberculotis  mav  luter 
bsooDK  lubercalouD  throu<fb  subHetiuent  inoculalion.  Ha^moptrsis  occura 
from  tirne  to  tirne,  and  mar  be  severe  (bronchiectasia,  tubercle). 

Granted  tbat  there  is  preeenl  no  progreasire  lesion,  sucb  as  pulmonarr 
tuberculoeig.  or  othcr  complication  sucb  m  bronchin^taalt.  Lbere  ia  Ukelr  to 
be  liltle  cou^UtutiuiuiI  disturbance.  There  uiav  be  no  pyrexi)i  and  little 
circalatnrv  jirejudice.  The  patient  t«nds  gmduallj  to  get  thinner.  Thei 
is  oflen  dubbmg  of  tbe  tingers  and  toee.  But  the  progress  is  stov,  and  the 
condition  remains  sometimes  little  chunged  for  manv  yeai8.  If  tuberculosia 
or  bronchioctasts  be  preaent  the  patienl  is  liable  to  the  various  aoddenl«^ 
which  occur  in  relation  to  tbese  procMBBBa.  The  eriKtence  and  adranoe 
the  proceas,  8low  as  the  latter  m&j  be,  meons  strain  on  the  ri^ht  heart. 
How  Um]i  oan  the  heart  coDtinue  to  cnpe  vritb  Ibc  extrii  stmin  ?  Tliat 
depend:^  on  the  Dutrition  of  the  patient,  and  more  partieularlr  of  the  b( 
muscie  and  on  tht  extra  callu  on  the  circulation  which  the  necesaitiee 
life  and  WDtk  majr  entail  So  long  as  the  reaoiuoe«  of  tbe  right  heart  are 
«qnal  to  the  demand,  tliingH  mav  go  welL  If  the  right  heurt  provo  in- 
Sttflicient,  evidence  of  venous  stagnation  uill  be  fortheoming,  and  tedema  of 
CXtremitip9  and  %-iscera. 

ruvsicAL  Sk;ns. — /nspecHofi. — One  or  both  sides  of  the  chest,  orer 
greater  or  a  lesa  area,  may  shovr  fiattening  and  shrinkage  deimndent  oaj 
retraction  nf  lung.      The  intenroetal  siiaceft  may  hc.  uDUsuallj   hollowed.1 
Tbu  Tcrtebral  column  mav  be  tvisted.     The  cardiac  apex  beac   may  bei 
displaocd   ouing   to  traction   eserted  on   the  heart.      Pulaation  may  bft' 
evident  in  uuiu^ual  areas  oviog  to  uudue  exposure  of  heart  aud  major' 
vesselfl  thmuifh  retractioD  of  lung.     Tlic  pulmonar)'  excuraion  in  wholu  or 
pBTt  i«  diminiabed.     PaJpalion  affnrdH  confirmatorv  evidence.     Roduction 
in  the  aize  of  the  chest  may  be  definitely  aacertained  on  mensuration.    The 
flattened,  irregular  outline  may  be  recoided  bv  the  cyrtometet.    Tbe  votal 
freinitni*  may  be  increaaed.     It  is  often  diminished.      Tlie  latter  rv8ult 
depends  chief1y  on  the  considerable  thickening  of   the   pleura   which    is 
oommouly  present.    PerciLgxion  edueee  dulneas  over  a  more  or  lees  eiteiisivu 
uea.    The  ilitlnuss  variee  in  degree,  but  is  frequcntl}'  absolute.     It  mav  Iv 
asBociated  with  tyupanitic  resonance  (bronchiectasis)  or  cracked  pot  aound 
(broncliiectaida),  or  vritb  varying  d^rees  of  Bimple  bjper-resonance  (empfay- 
eema).     Au/KuitaHon  rRveals  uauaUr  enfeeblement  of  respiratorv  mnrmur, 
vrbich  mav  be  indelerminate  or  uiay  be  definitely  broDchuil.     Aocom[iani- 
ments  are  sometirnua  audible,  cithcr  rhouclii  or  crcpitationiL    Tlie  latter  mavi 
be  tine  or,  more  comm(mly,  coarse.     Vocul  reaunance  is  frequently  increaseOfl 
but  may  be  diminished.     If  bmnchitvUaia  (y.r.)  be  preeent,  cavemous  or] 
amphonc  breathing,  and  the  other  signs  of  a  romica,  may  bc  disuivered. 
Simibirly  omphyacma  (q.v.)  ^viU  jrield  oharacteristio  signa. 

There  niay  be  phvaiual  signs  from  the  side  of  other  organs.  Tbus  the 
heart  may  be  drawn  upwards  or  diKjiliice«!  to  one  or  other  side,  aooording  to 
tbe  diret-tion  uf  traction.  Similarly  the  diapbragm  moy  be  diavn  upwardH, 
witb  com»<poudiiig  diaplocement  of  the  immediately  underlying  abuomiual 
organs  (liver,  Kpleeu,  und  stoiuacb).  There  muv  be  evidena*  of  onlorgement 
of  the  right  heart  (itiUtation,  hypertrophy).  With  the  cuntinuanoe  of  Uusl 
procMB  ttii«  is  Iikely  to  be  progrniaive.  There  mtty  be  e\idenoe  of  enf 
meni  of  veinn  and  udeuut  of  eitremitiea  and  risoera. 

I>UGN'oftis.  —  l*ulmoaary   fibrosis   ia  to  be  nispected  in  prvaence  of 
^rmptoins  of  ohronic  respiratory  di.sturbauce,  ubtab1y  (lyspnti-a,  cough,  and 
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exp6ctoratioD,  coincid<ently  with  certaio  phjsical  signs  pomtiug  to  oioatricial 
coutraction.  The  physical  aij^s  include,  on  inspection  and  palpation, 
evidence  of  shi-iukn^^e,  more  particularlj  or  one  aide  ur  a  part  of  uuo  uide  of 
the  chest,  and  displacemeul  uf  heart  and  other  organs,  and  deforimty  ol' 
Ihe  spinal  column.  This  ia  corroborated  by  dulness  on  peroussion,  aaaociated 
perhaps  with  the  signs  of  emphysema  elsewherc,  ur  of  bronchiectaais  or 
vomica- forma tion.  The  diagnoBi:^  of  pulmoDary  tibroeis  in  the  widu  aeuse  is 
not  ft  difficulL  iiitttter. 

It  18  les8  ea8y  to  retine  the  diagnosis  hy  tho  det«rmination  in  each  caae 
of  bhe  etiologieal  relationships  of  the  tibrosia.  As  bas  beeu  alrcady  pointed 
out,  iuaay  oiscs  of  ehruslc  pulmottary  tuberculosis  are  I(>08u[y  »poken  of  as 
pulmonary  lihroaLs  or  fibruid  phthisia.  Tlie  exact  diagnciais  may  be  arrived 
at,  however.  by  attention  to  the.  hiHtcirj",  dintribution  of  the  diseaae,  character 
of  the  physicAl  si^ns,  nnd  ]Mirticulurly  by  the  presence  or  absence  of 
Luberuulous  lesioua  eUewhere  and  of  the  tubercle  baciihis,  which  should 
be  aought  iu  the  cxpecborat)ion.  In  really  doubtful  caaea  the  tiiberculin 
teet  may  provo  serviceable  (aee  p.  119).  In  like  luatter  the  pulmouary  librosis 
dependent  un  pueumonokouioais  can  couimonly  be  rtiCt>gni.seti  by  the 
hi8bory  of  the  jMititint.  ocx:upation,  character  of  expectoration,  and  the 
nature  and  diatribution  of  phjaical  signs.  rulmonary  fibrosis  of  syphilitic 
urigiu  doe8  not  commonly  jiresent  itself  for  cHnical  euparatiou.  If  the 
tjUBstion  should  be  raised,  tho  history  of  the  |»atieut,  the  presence  or 
abeence  of  other  evidence  of  syphiliia,  and  tlie  rosult  of  the  therajieutic  test, 
wilt  be  uou^idered.  Again,  bhe  deterinination  of  bronchiectosis  by  means  of 
pliysical  signs  niay  lead  to  the  discoverj  of  etiological  rolationships,  whicli 
throw  a  flood  of  Hght  on  the  nature  of  the  fibrosis.  In  a  amall  uuuil)er  of 
casea  it  niav  Im:  dillicult  to  aeparate  b«twtien  empy<Mua  and  puhuonar)' 
tibroeis.  More  espec;ially  it  is  0(«aiHionftl]y  difticult  to  distinguish  between 
ihe  State  of  things  w]iieh  is  eatablished,  when  un  euipyema  rupturea  into 
the  lung  and  dischargea  by  the  air-passages,  and  pulmonurv  libroais  wilh 
brouc.hirx:tatiu  uavitios  which  discharge  their  Hetid  cuntents  interniittently. 
A  careful  analysis  of  tlm  patient'8  historv  and  the  8equence  of  eventa  is 
most  eerviceable.     Sometinies  esploratorj-  piincture  mav  decide  tho  point. 

Krom  what  has  been  said  it  will  he  appareut  that-  whUe  the  aimpler 
diagnosia  uf  puImonary  fibrosis  is,  os  a  rude,  easy  eiiuugh,  the  ultimate 
diagnosis  of  the  etiological  relationship  niay  {>rovo  a  matter  of  some  delicaoy 
and  even  diftienlty. 

rROc;NosiB.^The  condition  is  iucurable  in  the  strict  sense  of  the  term. 
But  thti  procesa  is  e8sentially  8low.  The  patient  may  live  for  niany  yearft. 
Frequently  the  diHease  seema  tii  make  Uttle  pnjgress  from  year  to  year,  so 
long  os  the  pationta  nntrttion  and  general  condition  are  well  uiointained. 
Tiie  proguoaia  is  atfected  necoa8arily  by  the  ertent  of  lung  tissue  iuvolved. 
The  ultimate  prognosis  is  chietiy  depcndent  on  the  rKmovabihty  or  cura- 
biJ:ty  of  the  cauaal  factor,  and  on  th«  amount  of  eonstitiitional  disturbance 
which  has  been  indm^ed.  There  is  a  Iiability  to  dilatation  of  the  right 
heart,  veuous  staeis,  and  ocdema  ofextremitie3  and  viaccra.  Or  hic-morrhage 
may  occur  from  uloeration  of  a  bronchieetatic  cavity.  Or  a  septic  broncho- 
pneumonia  or  gangrene  may  Ikj  eatablished.  Or  aecondary  al«ces8  may  1« 
produced  vrithin  the  braiu,  or  more  ividespread  bltJod-poiBoning  from  such 
fcetid  oavitiea 

Tbkatment. — Prophfjlfittk. — The  most  important  indioatiou  is  to  rectif;, 
as  far  as  poasiijic,  aH  couditions  of  life,  rcsideuce,  occu{>ation,  or  habits, 
which  might  inteuBify  the  procesa  or  otherwise  damoge  the  already  pre- 
judioed  lung.     Expo8nre  to  close  or  dusty  atmospherea  and  to  trequent 
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alt«roatioDa  of  temperaCure  must  be  aroided.  An  abuodant  aupply  of  tnAi 
air  and  sanlight  ia  to  be  sou^^hL  for — preferaMv  in  the  opeu  air.  AfVHien  tl>« 
patient  can  atTord  it,  this  is  the  kind  of  affectioD  in  the  treatment  of  which 
proteotive  cUmatic  influences  are  e9peciaUy  serviočAble.  The  douruward 
prooeas  is  retardcd  and  riaks  are  avoided  hy  viuter  resideace  od  the  south 
coast  of  oar  ialanda  or  the  Riviera,  or  in  Sicil}%  Algieis.  Egjpt,  Bladeira,  and 
the  like.  A  similar  henefit  ia  often  experienced  hy  a  long  sea  vojage 
tlirough  sunnj  watera. 

TherapeiUic. — Not  much  can  be  done  to  uure  the  diseaBc.  Our  ehief 
aim  ia  to  prevent  its  ;^ettiug  worae.  In  cerlain  caaes  tbe  eshibitiou  of 
uonBtitutional  remedies,  as  a^nst  tuberculoms  or  Hy])hilio,  will  prove 
heneficiaL  The  general  nutrition  of  the  patient  must  be  utaintained  in  aa 
perfect  a  state  aa  poasiible  The  heart  mu&t  be  rested  8ufficiently,  and  there 
aboiild  be  an  avoidauce  of  extra  stiain  on  ali  oocaaiona.  At  the  same  tirne  a 
cerLain  amount  of  ai^tivitj  in  the  opeu  air  itt  advimble  in  the  abnenct^  of 
inuuediaie  coutra-indication.  Cardiac  Umita  nmj  prove  serviceable  from 
tirne  to  lime.  In  other  respects  the  treatment  wiil  be  chieflj  ajmptoniatic, 
and  ^ided  by  the  principlea  applicable  to  bronchitis,  bronchiectssia, 
pulmonarr  tuberculoais,  and  other  cbronio  pulmonatir  afleotioa8. 
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Gekrral  Deaoription. — Pneumouokouioaia  edgnilieti  a  coudition  of  lungs 
and  bronchial  paaaagea  pro<lut'^d  by  contiuued  Inhalation  of  dunt  pattiolea 
{■K-itvitutv,  lung ;  Kovvt,  dust).  Every  one  inhalee  a  certnin  amount  of  dust. 
in  citiee.  by  reason  of  a  variety  of  factors,  and  more  e8peciaUy  duriug  tlie 
colder  Beaaons.  wben  the  consumption  of  fuel  ir  increaaed,  the  amount 
iulialed  beoomea  greuter.  lu  eertain  Decupatiotis  the  workerB  are  oon- 
0pictiouB]y  liable  to  dust  inhalation. 

The  nature  of  the  dust  varics  in  diflerent  iustancea  (1)  It  may  be  of 
vtgfiahU  origin.  Of  thia  ^oup,  the  most  frequeDt  and  članic  ozampla  ia 
carl>on,  in  one  or  other  form.  Wbilo  ali  poraous  are  more  nr  lesa  liable  to 
inbalH  coaldiiBt,  coal  minen  tend  to  suHer  especiaUy,  although  to  a  le« 
cxtent  than  formerly,  becauae  of  improved  methods  of  TOntiLtion.  The 
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resultant  oouditiou  is  termed  anikrncosis.  Othcr  dusts  of  vegetablc  origin 
wUl  bc  referreii  to  preaeuLly.  (2)  It  iiiay  be  ui  animal  ot\)^\i\.  In  tliia  group 
are  to  be  inuliulei!  duat  particiea  frorn  wonl,  hair,  and  the  like.  (3)  It  may 
l»e  of  ifu*rganic  origin.  This  may  take  the  form  of  (a)  stone  or  similar  dost 
{ch-alkosi-a),  or  (6)  metal  duat  of  diHerent  metuls  (siderosis). 

HiSTOEtiCAL. — liidiuutioua  are  uot  wanting  tliat  the  reaulbsor  inhulation 
of  dust  ]iarl.icl<?a  Imd  cmcupietl  the  atlentioa  of  obaen'ers  previi)ualy,  but  it 
iB  only  in  the  literature  of  the  nineteenth  centurv  tbat  we  find  anv  aerioiis 
cousideratiuu  of  the  aubject.  Early  in  the  ceutury  keeu  discussion  occurred 
regarding  the  nature  of  the  pigmentary  chaugo  dihcovered  in  ccrtain  lunga. 
Tliere  wa«  at  one  tiine  »troug  bat-king  of  the  view  that  the  pigmenlation 
reHulted  from  altered  blood  pigment.  This  \*iew  was  coinplotclv  overtumed 
by  reaaon  of  careful  dieinical,  microscopical,  aud  experimeutal  obeervatiouB. 
More  partit:ubu-ly.  in  ibe  l>eautiful  roscarohes  of  Aruolii  the  progress  of  the 
dust  particiea  Lhr<:>tigh  the  Ivnipli-eliHniiels  and  their  depumtlou  iii  different 
HtnicUires  vvere  demonstrated.  There  i«  ni>  Innger  any  doubt  aa  to  the  fact 
of  absorptiou  and  deposition  within  the  lung  tisaues  of  particles  of  dust  of 
variouH  kinde.  More  recent  discussion  has  tiimed  on  the  nature  and  cause 
of  asBociated  changes  discovered  in  the  lungB.  Are  these  to  be  iuterpreted 
os  con8equeDtial  on  the  prcscnco  and  irritatlon  of  the  iuhaled  particles? 
Or,  as  bos  beeu  suggested,  are  the  parlicles  esinx-ittUy  depoalLed  where  a 
niorbid  condilion  of  lung  Htruuturea  ijreviouKly  existfl  ?  Or  does  the 
inhalation  of  dust  particles  prejtare  the  way  for  the  entrance  of  micro- 
OT^anism«,  which  in  turn  effect  the  major  portion  of  the  tissue  chaogee? 
What,  for  example,  is  the  relatiouship  between  the  iuhaluliou  of  dust 
partieles  and  the  advent  of  puIiiiiHiarv  tuberuulnsis  ? 

EtioloijV. — llnder  Ktrii;tly  iiorimil  fonditions,  the  major  portion  of  the 
duat  disseminated  in  the  atmosphere  become«  arrested  in  inhalation  by  the 
haiis  at  the  entmnco  to  the  nostnls,  the  moieture  of  the  naaal  mucoua 
membrane,  aud  the  ciliated  cpitheUum  of  thu  maiu  paasagea  WheEi  for  auv 
reason — or  apart  from  such — normal  noae  breathing  is  replaced  by  mouth 
breathing,  the  nieans  of  filtration  are  in  large  part  lost,  and  the  duat 
particles  of  the  nrdina.ry  atmosjihere  jiaas  more  direetly  iuto  the  iiir-passages. 
Or  again,  if  dust  particles  bo  in  escess  in  auy  atmospbere,  the  ordinarj' 
inethods  uf  fUtraliou  prove  inBulUeient.  The  partic-h^  pasa  downward» 
into  the  larynx  and  tnw;hea,  and,  acting  a»  foreign  bodies,  lead  to  increaaed 
mucous  aecretion,  by  which  they  are  in  tura  entangled  and  got  rid  of,  at 
least  in  part.  This  is  cvidenced  by  the  grcyi!>h  mucous  discharge  which  ia 
expectorated  after  ptolouged  oxposure  to  dust  iubulalion,  e.tf.  in  travelliug 
on  dn8ty  and  dirtv  railroada  or  o<;(;u])ying  au  inHuttiuiently  ventilated  aranke- 
room.  In  atdl  more  marked  degree  it  is  evidenced  by  the  black  spit  of 
miners,  which  contiuues  »o  long  as  their  underground  Hfe  ia  kcpt  up  and 
may  disappear  on  a  cbange  of  oocupatiou.  If  the  exiHisure  to  dust  inhala- 
tion  be  maintaiued,  the  iutegrity  of  the  luu^  tismrn  is  disturbeil,  and  tbia  in 
a  variety  of  waTs.  iicoording  tn  the  nature  of  the  dust  inhaled. 

(1)  Dust  o/  VfgdahU  Origin. — Of  this  group  the  most  important  member 
is  carbou  (amoke,  coal-dust.  soot,  utc.).  The  coal  miner  is  esi>eciftlly  likelv 
to  auffer.  The  etiological  influence  of  carbon  dust  baa  Imen  refltrit:t«d  mucu 
b7  improrements  effected  in  relation  tn  the  ventilation  of  mineš,  so  that  the 
oocurrence  of  a  solidified,  black  hing  {anihracosis)  is  muoh  lesa  commou  than 
it  used  to  l>e. 

What.  ia  the  efTectof  the  contiuued  inhalation  of  coal  dust  ?  It  i.s  quite 
cerfcain  that  a  large  amouut  of  such  dust  may  be  inhaled  witliout  causiug 
permanent  damage.    In  inauy  caaea  it  gives  rise  to  some  degree  of  irritation  of 
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the  pOBSoges  (na30-plmryiigitis,  laryiigitis,  trscheitis,  broucbitis).  Brouchiol 
cutarrh  mav  lead  8ecumlurily,  throii^h  cou^liiiig,  to  ijmpl)y»eiiia.  Bul  the 
dust  jHirtiuleH  d«  not  i>aHM  tlirou;^!!  the  inucous  meiiibnine  of  ihe  pasaiij^ea. 
In  thf  hroDchi  an  eHectual  barrier  is  fonued  by  the  liasemeut  membrane. 
The  contiuucd  catarrhol  cumlition  of  the  bronuhi,  howev'er,  lacilitutes  the 
]ttutaage  of  the  [>article8  dowuwanls  until  the  alvtioli  ure  reached.  At  tbit)  puint 
the  particles  ara  in  part  abaorbed  by  the  Uuing  endotheliuni.  In  atill  lar^r 
nund>er  thev  \iiXSA  >>etween  the  alveoUr  cells  and  nbtjiin  entram«  into  the 
l^mph-ehanneh^.  Xow  thoy  are  hnrriod  on  more  rapidlv  in  the  Ivmph- 
strcam.  At  »uucesaive  jtoiuUs  thuy  gut  depoeited  in  the  peribroncliiul  tiud 
ItoriviiMnitar  tiaauea.  In  course  of  tirne  the  (ibrous  structiire  of  the  inter-1 
lobular  HBptJi  and  the  dtteper  laver  of  the  pleura  is  rejiched,  anil  the  bronchial, 
ri^lrobronchial,  and  trocheal  glanda  are  invaded.  The  variouB  tissiies  becoiue 
blaokeneil  to  a  leas  or  ;^Teater  dej^ree  oooordin-^  to  the  amount  of  absorption. 
The  pi<^itient  particle^  are  uarried  tn  stili  niore  diutant  orgaus.  It 
haH  lieen  niainUiineil  that  ihis  pnM:Efi«  uiay  be  continiied  indt)tinitely 
witliout  injury  to  the  hiiij;.  The  statemont  muat  be  receivcd  with  mučit 
niservu.  It  seeniH  reiu«niat>le  to  exj>ect  that  there  ahould  eome  a  tirne  whea 
the  contiuiiotm  a)>t^orptinn  of  carliou  jtarticles  muHt  etiect  more  than  mere 
pigmeotution  of  hing  and  gland  stnictures.  The  lyinphatic  ciix-iilation  inay 
ijocome,  in  poiut  of  faut,  serioiislv  im]tcdcd,  and  uclual  uecroais  and  aloughing 
of  lung  tiAsiie  resulL.  Noue  the  le»8  Ls  il  Iruu  thal  tlie  proceot  may  be 
continued  for  a  hm^  period  without  the  production  of  the  graver  di«- 
turbanc«. 

Similar  results,  without  the  eWdeDt  pigmentatioD,  folIriw  the  inhalatiou 
of  other  vegetable  dust«.  Of  theac  may  be  mcutioued  flour  luid  other  grain 
prtKlurtH.  ('Obaccn,  jtite.  cotton,  Mivr.  and  other  wood  dusta  In  thi«  way 
millers,  faotory  workers,  carpenten*.  and  the  like  euffer.  To  this  group 
ougbt  8tTictly  to  bo  ndded  various  micro-organisms  vrhich  lrequently  reacb 
the  syslem  by  iubalutiou,  it  may  be  along  nith  dust  particlea.  lna.smuch 
au  tlieae  luore  counuonly  give  rise  to  airutu  prucesHes,  whieh  are  descrilied 
under  special  nanie!^ — the  various  fevers,  etc. — they  nee*!  not  be  further 
refcrred  to  now. 

(2)  Pust  o/  Animal  Origin. — Dust  of  thiK  naturo  occurs  in  relation  to  a 
numlier  of  uianufactuns*.  It  is  Hulficieut  to  cite  vfiml.  hair,  featlicrH.  ailk. 
bom,  ivory — workerM  aiitoD|{  wiiich  are  liable  to  inhale  the  resjiective  dust. 
I$ut  the  dii»t  particles  are  leas  abundant,  and  apart  from  irritation  of  the 
upper  nir-]ta38age8  and  resulting  uatarrb,  seldom  give  rise  to  pulmonarj 
changoa  of  moment. 

(3)  Ihmt  of  Inorganit  Origin. — TIuk  may  lie  eitber  of  the  natiire  of 
atone  dust,  in  which  siUca  or  silicate  of  ahiniina  is  a  chief  element  (chalicoeis, 
lilhosiM,  HJlicoaifl),  or  of  the  nature  of  metal  dust  of  differenl  liorta  (sideroMi«). 
In  this  faj^hion  HU>iie-miLsouA,  mill-8tone  makcrs,  glafts-cutterM,  potters,  varioua 
iiietal-workerrt,  and  the  like  mav  suEler.  Soinetimee  stoue  and  metal  duntA  are 
oombined,  as  in  tho  oase  of  polishers. 

The  sliarp  particlue  uf  stone  or  metal  dust  lead  to  more  pronounced 
initation  of  the  respirati>ry  paaaagoe.  In  addition,wticn  tbe  partiules  reai^h 
the  alveoli  and  enter  the  luug  pareDchyina  they  effect  a  byi)eq>laHia.  of 
conDeotivc  tissue  elemente — a  reactionarr  fibrosis  or  nirrhoKiB.  The  librnus 
tibanf^e  ;n^dually  oilenda.  Tbis  parcnchvmatoua  eondensation  or  cODM>h- 
dtttion  l>ecomefl  atmociated  with  plcural  tliiekeninK  and  adhosion,  and,  it 
may  tie,  with  brunchlecUisiH.  Sttine-niaittms  IJhmttiH  is  more  Ukelv  to  be  pro- 
dtioed  hy  the  dii»t  frotn  lime-  and  samlatoue  tbau  tliat  front  baruer  voloanio 
stono.  Buch  aa  Kanite,  in  which  tbe  iiarticlea  are  larger  and  heavier  and 
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tend  quickly  to  fall  to  the  ground.  Hcnco  tbe  affcction  is  communer  in  tho 
Kdiiiljui^li  di.strict  tlmii  aboul  Aberdeeu,  wherH  graaiUt  is  eaptciall^  used 
for  building  purpoaes.  It  ia  also  notew(irthy  that  it  is  the  hevring  mason 
rather  thau  tbe  building  mason  who  eepecially  suffera 

The  turther  fute  of  suoh  a  doiuuged  lung  is  varioua  There  cau  bc  do 
doubt  that  the  coutiuiied  inhiilatiou  of  duut  particles,  more  particiilarly 
thoee  ot*  more  irritating  form  and  Hubstam^e,  tends  to  reducre  Um  reHisting 
powor  of  the  lung  to  invading  organisms.  Thua  a  stone-magoiis  bing, 
wbioh  for  niontbs  or  veare  may  present  negative  evidence  in  respcct  of 
tuberculobis,  is  apt  later  ou  to  fall  a  piiey  to  tbe  tulierclc  bacillus,  an  may  be 
proved  by  tli«  determinatlon  of  tub«rule  bacilU  in  Lbe  esjiec toniti oa  and  post 
mortem  in  the  tissues. 

l'AT!ioLOGiCAL  Anatomv.  —  The  natiire  of  the  pathological  changea 
whicb  n-Rult  from  the  Inhalatiou  of  duBt  particlc«  is  in  part  the  same  iu 
ali  instaucea.  Tliere  is  ul\vays  evidenije  nf  cbroniu  Lronuhitia  and  peri- 
bronchitis  and  of  pigmentJitinn  more  or  leas  intenso  and  moro  or  leas 
widely  diatributed  in  diHerent.  ca»&s.  Tbero  is  frequently  some  degree  of 
reactionary  fibnisis.  There  ia  commonly  enlargement  of  broncbial  glands 
and  involvenient  of  pleura. 

In  certaiii  details  the  raorbtd  ftppe«rancc8  dittev  in  different  CAse*.  Tbe 
vArifttion  in  govenied  fispeciallj'  by  two  factors.  (i)  The  clmr/ictei-  of  the  inhaled 
diist,  whethftr  soft  and  r«lativBly  non-irnti»tijig,  »f  vhicli  th«  tyiirt  may  he  founH 
in  cariKm  particlot  (aiithntcoaiii),  or  iJiurp  und  irriiating,  of  which  Hih  tvpB  muy  b» 
found  in  atone  or  metal  dust  (chalit-tisis,  Biderosis).  (h)  The  colour  of  tlic  inbaled 
dust.  The  muKe  of  variatiou  is  not  vet-y  wide.  Ihe  prevailiiig  colour  is  black  or 
^ray-black.  Occa}>ionalty  a  bro^nish-i-^  tiut  occurs  from  tnlialatiou  of  oxide  of 
iron,  or  a  violt^it  tingi;  from  ultrntimntic 

It  wilL  sufBoc  to  tnke  tn'o  exainplcs  for  more  KVsteiimtic  descripUon. 

{I)  Anlhracosi*. — To  the  naked  eye,  the  coni  miner'8  Uing  appeais  much  blaeker 
Uinn  rormal.  1'igmentation,  vhich  i«  found  to  some  extent  in  every  adultn  lung, 
and  p-spwTi.illy  so  among  t(>wn  tiw«?II«rs,  i«  present  in  enctrninu;^  exoesa.  The 
pleural  Burfacc,  whicb  u)tually  !tti;o\%'s  adbeiiloni«,  ia  of  blui^h  black  culour.  Her« 
and  thore  pittches  or  nodules  of  darker  colour  nre  con&picuous,  The  cut  surface 
presents  a  siinilar  appf^runcc.  While  the  piginentation  ladistributed  luore  or  less 
widely  thnjughout  tlic  luiig,  it  is  found  ugglonieraied  in  pati-huH,  iiiodule.%  or 
streaks.  Some  degrot-.  of  eiijphyBeum  ia  ufiuully  prosent.  Kraiuently  onuugh 
a-doina  uiay  be  preseiit  toward&  the  base,  and  the  6uid  whicli  esudes  niay 
be  black.  The  bronchi  are  con)nionly  congest^d  and  thickened.  Similar  changes 
are  found  in  relaticn  to  the  perihronoldal  ttKRupji.  FihrOflifi  is  retaLiveiy  nlight  as 
comparpd  with  that  found  in  the  i(t<>ue-iiiiLMm'it  lung.  0(r<;aKionntly  t-b^re  in 
indication  of  localiaed  necrosis  and  excuvation— perliaps  from  overuliarging  of  the 
lyuiph-cbannGls  by  duBt  or  from  secondary  tulierculous  involvenient.  Tho 
bronchial  glands  are,  ati  a  rule,  entarged  and  pigniented. 

On  microscopic  exaininatiun  the  alvuolar  wall  is  found  distortod  in  outline. 
Pigment  iu  prcseul  jn  tlie  alveolur  t:pIUii*liuiu,  bolh  attachcil  and  lilicd.  It  is  aUo 
diii€ovurablo  in  the  intorspoce«  thi-ougliout  the  lyuiphiLtic  channelii,  in  the  peri- 
bronchiai  and  perivascular  tissue,  the  inteilubular  septii,  tho  deoper  layer  oi  the 
pleura,  and  the  bronchial  glands. 

(2)  Vhatirtmu. —  On  naked-eyft  oxamination  the  Ktone  •  mA«on's  luii^  appears 
darkor  and  more  solid  and  bulkier  than  the  normal  lung.  Sometimos  it  is 
filirunkon  and  contract4?d.  Patches  and  nodules  of  inorftased  resistance  occur  here 
there.  The  pleura  is  cominonly  adhercnt,  thickened,  and  irreguiftrly  puckered. 
The  cut  surface  is  piguientod,  t*>u}j;h,  and  fn-nuently  gritty.  Tlie  iibrous  thicken- 
ing  of  the  pluura  and  interlobular  »cpta  \&  vcry  ob>ii>us.  l*liui\!  is  a  uiofo  or  lesa 
gcoonil  fibrosis  throughout  the  luug.  In  sume  nu>eji  the  Iibrous  areaa  appear 
tubtirculous.  Other  portions  of  Ihe  lung  may  he  emphvsematoui.  The  bronchi 
ai-e  congested  and  tnickenefi,  and  often  nianifiist  bi'oni.-liiectatic  dilaUttion.  The 
bronchial  glands  ara  enlargod  and  mueh  indurated. 

On  microscopic  esamination  there  is  revealed  a  remarkabla  increose  in  the 
connective  tissue  elementa.  The  tibrosis  atlects  more  eKpecial1y  the  pleura,  inter* 
lobular  septa,  peribronchial  and  [>erivuscular  tissuea    Ine  indurated  patches  and 
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Sn  are  sean  to  be  ooinpo«ed  of  Rbrous  tissue  eleinents,  aniong  which  may  be 
detected  pigment  particloa  and  spicule«  of  stone  diut  Some  of  the  tibrous  areos 
yield  chnrnoteristic  evidence  of  tulierculons.  The  deterniination  of  the  nature  of 
the  inhule<l  dust  may  be  BSKUted  by  vli«mical  methods. 

When  tbe  UNidin^  uf  tbu  luug  with  <luht  (»rticles  is  uitrem«,  and  more 
|urtic-ularly  wliuii  libi-osis  iti  luarkcd  ur  eiiipby8ctiialouB  cliuDgcK  are  pi-onouuccd, 
the  risbi  licart  is  found  more  or  less  dilatetl.  Tbe  degi-ee  of  hypertrophic  chauge 
is  smnll. 

Clinical  Fkatures, — Apart  from  llic  fai^t  tliat  Lhey  oeciir  iu  i>tir»ouK 
6xpo»e(l  to  tlie  inhalation  of  ono  or  other  kind  of  dust,  the  clinicial  iiuinifost- 
ations  are  not  distinctive.  They  resemble  tbose  of  chronic  bronobitia  or 
tuberculosis.  Cough  aud  djepucea  aro  the  chief.  The  cougli  develops 
iiuddiouHly,  becoiiun-;  more  jieraistent  and  Btubburu  aa  the  patieut  continues 
expo8ed  to  the  intluence  of  the  dust.  Fre<iuent!y  thero  i«  a  good  deal  of 
wbeeziug.  Djspnoca  graduaUy  advancce  until  it  becomee  a  marked  feature. 
In  eome  cascs  it  is  extrcme.  Thia  ma)'  be  due  tu  aeveral  causes,  viz. 
bronchitia,  fibroms,  emphvaema,  and  dilatation  of  right  heart.  Kxpectoni- 
lioD,  which  is  more  or  luas  abimdant,  reseinbles  thiit  of  chronic  broncliititt. 
It  uiay  contain  evidence  of  the  inhaled  diul.  «.(/.  coal-dust,  cotton,  or 
other  tibrea,  gritty,  ailicious,  or  nietalUo  piirtioles,  uccording  to  the  oecupation 
of  Ihe  worker.  Sonieliines  the  espectoration  is  foelid  from  the  preeence  of 
bronchiectasia  U(emoptyBis  mny  occnr  either  in  reUtion  to  bronchieotaBia 
or  pulmouary  tuberculoeis.  The  latter  superveues  frequeutly  enough  iu  the 
later  stagea  of  fltone-mB»on'a  diaeaBe,  and  tubercie  luicilli  iuay  lie  fouiid  iu 
the  expectaration.  Tu  siich  ca»e,  the  patientV  downward  progreaa  is  more 
rapid,  with  evidence  of  oinatitutional  disorder.  Cyano6i8  may  be  pro- 
nounced. 

Tlie  duratiou  of  the  disease  i&  uomuionly  lengthy.  Iji  proportiou  as  Ibu 
{Hitient  can  l)e  renioved  from  the  dtaturbing  infltience — eHpe(:ialIy  at  an 
early  etage— the  chance  of  recovery  or  arrest  i»  good.  Othervriee,  the  con- 
dition  i«  apt  to  get  grodually  vorae.  Dy9pnopa,  cough,  pallor,  and  consti- 
tutiunal  uufeebleuieut  lucreaae.  Ueath  may  be  iuduued  by  csbuustion^  or 
the  cnui^ea  vvhiuh  determine  the  fatal  iieue  in  bnmchitis,  bruuL^bi(H:tBais, 
etDphysema,  gangrene,  or  pulnionary  tuberciilosis. 

I*HY8ICAL  SiGNS. — Theae  are  likewiBe  not  characteristic.  They  are  the 
ftigns  of  chronic  broncbitii),  cousolidation,  emphysema,  and  pcrhaps  bron- 
cluectasin.  If  tuUTculualH  buve  lieen  grafted  on,  the  aigus  wiU  vurv  aa  in 
chronic  tulterculnds,  iuoluding  perhaps  those  of  \-nnuca-fonnation.  The 
right  heart  tends  to  be  dilated. 

DiArmosis. — This  reata  chiet]y  on  the  eristencc  of  RyTnptoui8  of  chronic 
broochial  aud  uuluionary  dititiirimuce  iu  a  patleut  uIkmhi  ououpatiou 
neoeaeitates  rc«iifen*to  duhn-^'  working  hourB  in  a  du8ty  atmoRphere.  In 
suoh  oases  it  is  fair  to  a.<Mume  that  inhalation  of  duBt  play9  the  chief  part 
tu  oausation.  The  charactor,  amomit.  and  distribiilion  of  the  disturljance 
nifty  be  gauged  by  phyaical  KigtiH  in  hinga  and  heart.  Tbe  poamble  (XM:iirTence 
of  tiilterctilouR  inoctibition  must  lie  ki*])l  in  vievr.  A  proceRs,  non-tulH!n-.uhiiiH 
«t  the  start,  niay  liter  take  on  tuberoulous  character.  Tvtbercie  baciUi 
kfIboiiM,  thercforc.  be  sought  for.  Other  diagnoatio  pointe  are  fully  discuMed 
under  rulmonary  Tuljerculoeia  (p.  117). 

pKOijsosiK. — When  tbere  m  no  doubt  ai  to  the  etiulogical  factor,  the 
prognoHirt  chicllv  hinjipj*  on  the  pnepibihtv  of  romoring  the  pittii>nt  fmm  the 
cause  of  IrntutiMU  ur  iuiproving  his  vurkiug  oonditions  bj  freer  ventilutiou. 
Imuiediat4dy  ttie  pn>giioHi8  rest«  on  the  degrce  of  dyHpucea  prcMnl.  If 
hroncliial  irritatiou  continuea,  fibroais  aud  euipliyaema  incrBase.  Thaae 
lead,  in  tiirn,  t«  dilatation  of  the  right  heart,  aud  so  to  more  vridespread 
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circuIatory  failure.     Tlie  uccui-reiice  or  cumplicatiu^  broochiectasis,  neoi 
or  tiiberculmi«  necesBarily  incrcases  Uie  ^a.vity  nf  the  oiitlook. 

Theatmknt. — A.  Pr&pkifladk. — lioth  the  iudividual  and  local  aiitlioritie« 
requiro  to  be  better  intoriued  regardiug  the  dauger  of  dust)'  occupatious. 
Therc  ia  too  great  a  tendencv  Id  Lake  tbe  cKisLlug  oi'der  of  things  os  a 
inatter  of  c<>ur8e.  A  rernarkable  dirainution  in  Ihe  fref[ueney  of  aulhracoeia 
ha«  (blloved  t]ie  better  veutUation  of  naines.  The  same  principle  should  be 
adopted  in  relation  to  ali  dusty  wark-rooius  and  building-sheds.  The 
individual  ia  too  apt  to  attribute  his  cough  aud  breathlesHncss  to  "  oatching 
cold,"  and  on  tbat  aa-.mmt  to  adopL  a  protective  policv,  tlie  reverse  of  what 
iB  de.Hiiuble.  \Vhen,  notwich8taQdiii>'  attentiou  to  piirer  aeration  and 
clcanlinesB  during  working  and  ofl-times,  sjTiiplome  continue  or  increase, 
the  paticnt  ehonld.  if  poaaible,  change  hia  euiplojTncnt,  prcferably  adopting 
an  opeu-air  life.  SometimeH  a  chanjje  froni  one  departnieul  to  anntber  in 
the  same  trade  may  suftice.  Thus  the  building  magon  »nflers  less  tliau  doea 
the  hewer.  Theoretically,  a  light  gauze  respiralor  should  prove  holpful  by 
entangUng  a  portion  of  the  duat.  It  is  not  oaBy  to  get  workinen  to  uioke 
uae  of  tbem. 

B.  TkeTapeulk.  —  The  iudications  arc  slmilar  to  thosc  in  chronio 
brouchiUs,  euiphy»ema,  brone liiectasis,  or  pulmouarv  tubertuloais,  and  vary 
according  to  the  nature  and  stage  of  the  individual  čase.  These  are  con- 
sidered  elsevvhere,  In  addition  to  diluting  the  du8ty  atmoephere  as  fully  as 
poesible  by  proper  methods  of  ventilation,  the  patient  shonld  be  taught  to 
couziterbulauce  the  diaadvantage  of  hia  \vork  condiLiona  by  an  extra 
aUowance  of  freah  air  alter  vvorking  hnura  by  day  and  during  the  niglit. 
Any  tendency  to  heart  failure  imist  be  comhated  by  reet  aud  8uitable 
toni  08. 

LITEKATURE. — The  roIIowing  worlcs  majr  be  consultftl :— 1.  ALnHECHT.     Jlandtnuk  dtr 

CoAffce&en  Ogttvrieht/ffUne,  Tli.  i.  Htjrliii,  1904.  —  ^.  Ahlidge.  TUsenata  uf  Ottmjiatum. 
»Dilcni,  1892. — 3.  AKLiiKiE.  "  rmnunoconiosis"  Allbutl*!!  Sitslem  cf  Aledicint,  roL  v.  1S98. 
4.  ArKOLD.  T^nlrrsHfhututen  Ubfr  StaiiHnhnlntian  n,  Sbnt/rnifUubum.  lAi\]tfig,  1885. — fi. 
CuiHtK.  "  Pnciira(>coiiios<'8."  Brouardpr«  Tra\(4  dt  v%6Iccinf,  toni.  rii.  I'ari»,  1900. — ft. 
WujK>M  Pox.  rHafoaa  of  Lutuf  and  PUura,  Lomloii,  |f>01.— 7.  HiRT.  hU  Krankkeiten 
d»r  ArhfiUr.  Lcipiig,  1876-78.— 8.  Sklkisuhn  u.  Perl.  "SUnbknnkbeihfii."  A^/oZ-jSikt/c 
der  gttamMUn  Unlkunde,  TVl.  xis.     Wi«n  \\.  Lieptig,  \»h9. 
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DeJinitioH 1 

Efiotoffjf  .         ,         ,         .         .1 

PatAotogy 1 

Symptotru 1 

Definitian. — Necroeia  of  a  portion  of  king  tissne  which,  by  the  iutro- 
ductiou  of  some  septic  or  putrcfactive  organisni,  undergoea  a  f«£tid  deooni- 
position. 

Etii)logy.  —  Gangrene  is  a  rare  affectiou  and  i«  alwayH  ifecniidary  to 
8omo  other  diseaae.  In  ali  the  older  writers  on  the  snbject,  from  Laeonec 
onwardfi,  gangrene  of  lungs  has  been  described  as  an  ocoaaional  acoompani- 
ment  of  a  number  of  diaoasea;  but  tlic  reaaou  for  its  appearnnce  has  remaiued 
in  obacurity.  It  ia  now  recogniaed  that,  unltias  putrefaclive  organisnis  ara 
iutroduced,  death  of  the  lung  tinsue  will  only  be  followed  by  caseation  or 
by  tho  formation  of  an  abscess.  Thie  is  not  ali,  hovvever,  because  m  raany 
conditions  of  lung  discaae  putrefactivc  organisins  may  I«  preseut  in  the 
bronchi  or  (aa  in  the  caae  of  advauoed  tuberculous  djHeaae)  in  a  t:avity  in 


tUNGS.  GANGRENE  OF 


151 


the  longs,  wichoul  the  occmrence  of  gangrene.  On  reviewing  the  various 
diseaaes.  in  the  couree  of  which  pulmouaij  jfangTetie  appears.  ic  will  be 
found  thitt  in  a  considerable  proportion  aome  gcuerul  condition  ia  preseut 
vhich  tends  to  lowt::r  vttalilj  and  to  impair  nuthtion. 

(rangrene  is  therelbre  dne  to  the  oomhination  of  sereral  circumstancee. 

1.  A  general  diseaee  or  condition  causiug  debility  and.  lesseuiiig  the 
ineuting  power  of  the  tissuea. 

2.  A  local  diaease  inducing  ueeroai«  or  death  of  part  of  the  lung. 

3.  The  introduction  of  a  s«ptic  or  specific  micro-oiganism  whicK  caiiaeB 
decompositioD  and  putrefaction  of  the  dead  tissae. 

(1)  Predispodog  Cauflea.— Pulmonarj-  gangrene  oocurs  in  the  courde  of 
diabetiBB,  8can'y,  chrouic  ncphritis  (run'ly),  svphiliR,  and  in  the  debililr 
foUowing  tvphusand  t^phoid  fevens,  ora»«ociHted  witbalcoh(ilisui,8birvaLion, 
or  old  aoe. 

In  sul  theee  oaaes  there  is  either  a  profound  alteration  of  blood  wluch 
jinterferce  uith  the  proper  nuthtion  of  the  tissues  or  there  is  a  feeblo 
[naisling  power,  so  that  the  individual  C«U  connut  oope  with  the  invading 
»rgk&ism. 

{2)  ^D  muny  of  theae  caaee  the  looal  incident  \vliich  prewilea  |j:angrene  of 
luugs  is  pneuvivnia.  Diabetes  sometimeB  tt-rminiite«  fatiillv  in  thts  manuer. 
In  many  caiiijkaigna  (happily  more  often  in  the  past  than  at  present)  this 
combination  of  pneiimonia  and  gangrene  has  occurred  in  soldiers  c^hausted 
by  fatigue  or  insullicient  food,  or  sufTerinu  frum  8curvy  (os  io  the  Crimeon 
war ;  seo  Allbutfs  System  of  Jifedicine,  voL  v.  p.  598),  or  from  tyi)hus  fever, 
vrhich  in  fonner  times  was  the  acourge  of  nrmiea. 

In  the  latter  wise,  an  in  enterie  fever,  the  local  canse  mav  be  pneumonia 
or  a  pulmonary  infmvt  caused  by  the  detachment  uf  a  clot  from  a  throm- 
veiu. 
Thrombons  of  u  brauch  of  the  pulmonarj  ai*tery  wi\t  occasionallj 
to  gangrene  during  the  convaleeoeooe  from  fevers  or  in  pjsenuc 
(oonditioDa. 

PtiImonaty  tubercuiosii  is  ooca8ionally.  though  rarely,  ocoompauied  by 
gangren«!.  At  Brompton  Hospital,  uut  uf  ^12  atitopeicfl  on  eases  of 
tiiWrculaus  diseaae  of  lungs  occurring  in  two  vmirs,  4  cnaen  of  gangrene  of 
lunga  occurred.  Of  iheee.  two  occitrred  in  patiente  vrbo  n-ere  the  siibject« 
of  pronounced  sjphilis.  In  othcr  year8  the  oocurreuce  of  gangrene  is  rutlier 
less  frc<jueul,  but  Hyphilitics  who  are  also  the  subject«  of  pulmunary  tubor- 
ctUoms  eeem  e8peciaUy  pmne  to  gangrene. 

Camb  of  pneiimouiti  froui  the  ionalation  of  particles  of  food  are  apt  to 
become  gangrenous  probablj  from  the  putrcfoclion  of  the  foroign  material. 
The  80-oalIed  de^utitiim  pntumonia  occiirs  io  cases  upou  whom  lnu:heoUiuiy 
lus  been  |)erformed,  olso  in  the  bist  stages  of  diseases,  when  there  is 
iziability  to  8wallow,  and  it  is  prohable  that  this  form  uf  inhalation  pneu- 
monia is  the  euuse  of  gangrene  of  lunga  that  occasionally  occura  Amoiigst 
,tbe  insana 

Sronehiectasiš  not  infreiiueQtly  terminates  with  gangrene.  The  secro« 
tiooB  retained  in  the  dilatea  bronchi  are  uRtinI)y  extreniely  otfonsive  from 
their  decompositiun ;  and  if  ulceration  of  brouchi  Lakoe  plače  a  looal  pneu- 
monia. with  the  ubaorption  of  the  putrid  conteuts  uf  the  brouchi  iu  some 
^flaseis.  Ittids  to  gangrene. 

Preuurr  u|M)n  a  large  l>ronchus,  due  to  aneurvain  or  malignant  di80«Si% 

U  to  hroriohiectrtsis  and  r»-tention  of  socretions:  or  a  lar^e  veasel  mav  !« 

:Iuded  and  general  Hloughing   of  the  eurrcspouding   part   iif  the   fung 

iy  occur.     Uuder  theae  cireuinstancfii  gangTftne  occuKiuuHUy  followB. 
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PerforaHon  of  br&nchi  from  ulceratioa  ot"  a  uialignant  growth  of  tlie 
ocsopbagiis  inay  produoc  tbe  same  rcsult. 

JSrtennon  of  a  ueighbouring  disease  is  souietimes  ihe  causc  of  gangrene. 
An  empyema  will  occaeionallj  dincharge  iteelf  by  a  »inuH  through  the 
pleura  and  lung  into  s,  bronchtis,  aud  in  rare  instances  the  communication 
\vitli  tbe  uxtcrnal  uir  aduiits  of  micro-orgamsmti  wluch  set  up  putrefactinn 
nad  local  gangrene. 

Siuiilarly,  the  perforation  of  a  gaatric  ulcer,  wheu  the  stonmch  and 
diaphragm  ha%'e  previously  become  adherent,  leads  to  the  entrance  of  food 
^ooutents  into  the  pleum  and  pulmouary  tiaeue,  and  to  their  ultimate  de- 
jmpofiition. 

Laatly,  traujnatic  injuries  of  lungs  or  perforation  of  brouchi,  eai)ecially  in 
^iSAse of  wound8  rcceived  in  hattle,  niay  become  gangrenons,  eflpecially  vvlieii  the 
Biibject  of  the  wound  ia  debilitated  or  aufferiug  from  Bome  morbid  condition. 

(3)  Septic  or  putrefactive  organisnis  are  iutroducod  either  througb  the 
lood^veti^s,  the  hjmjphalicg,  or  the  brojichi.  £xample6  of  the  introduction 
by  means  of  tbe  circuktion  are  seen  in  casea  of  septiaeuiia,  eepticarmic 
typhus  fever,  pya,'uiia,  puerj)cral  fever,  caries  of  bone,  audj  uther  infective 
^naaes,  such  an  ery8ipeLis,  euteric  fever.  tneasles,  diphtheria,  and  m  on.  In 
aH  these caaes  it  isprohable  that  the  septic  emtioli  are  due  to  the  asBociation 
of  eoveral  mioro-organiams. 

A  8|)ecinu  mitjro-orgauiHui  bua  becn  described  aa  Lhe  cause  of  acuto 
»preading  gangrune,  but  in  other  ciises  the  diseaae  has  not  l)een  asaigned  to 
ft  special  organism.  though  it  has  been  aueerted  that  the  8tapbyltx'()ccna 
pyogcncs  aureus,  wben  mjeoted  into  animals,  will  prf>duce  gangrene.  In 
most  cjises,  wbatever  the  source  of  the  iufectiou,  the  orgauisnis  or  the  emboli 
are  uc^nductttil  through  the  venou»  cin^ulatimi  Ui  tbe  tieiirt  and  are  thence 
impelled  into  the  pulTnonary  ciretilatioo. 

Wlien  food  is  inhaled,  or  when  a  perforation  of  a  gastric  ulcer  into  a 
bronchus  oceu.ni,  it  ia  probable  that,  aftor  decomposition  of  the  food  or  gastrio 
contHuts.  the  lyuiphatics  are  the  medium  of  Bpread  of  lhe  putrefactivo 
nihati  i^nis. 

It  i«  dilficult  in  some  of  the  cases  dencritted  above  to  be  certain  of 
the  path  of  communication  of  infoction.  When  the  bronchi  contain 
ofTenaive  secretiona  the  extensiou  mav  be  direct  or  through  the  medium  of 
tbe  lymphutia8. 

The  8ame  difticulty  occurs  in  caaes  of  eKtension  from  without,  such  aa 
oooa6ioDally  foIlowe  a  sinus  through  the  diaphragm  from  abscess  of  liver 
or  the  causes  meutioned  above. 

In  *11  caseH,  putrefactive  or  septic  orgHnisnis  find  an  entrance,  whBther 
directly  or  throngh  the  medium  of  lymphatics.  blood-channels  or  bronehi. 

Fath-olofftf. — The   early  description   of  Laenncc  detined   two  forms  of 

jreuoof  the  lungs — the  circumscrihfd  iiud  the  diffus>\     Later  experience 

8howu  tliat  it  IH  uot  alwaya  poastble  to  discrimiuate  l>«tweeu  the  two 
forma.  Ab  a  nile,  the  appe.iirances  are  those  of  two  zones — the  necrotic 
gangrenou3  area  and  a  surrounding  infJammatory  zone. 

The  gangrcnous  jjortion  of  lung  as  a  rulo  consists  of  a  ca\'ity  filled  with 
f(£tid,  Bemi-w>lid,  partly  ilecomjMsed,  alireddy  lung  tissue,  or  of  Uqutd  pus. 
The  contenta  are  U8uany  of  u  greeniHh-yenow  colour,  but  may  be  hrown  nr 
black  accordiug  to  the  amount  of  admixture  of  Mood.  When  a  ca\'ity  is 
formed  the  vvalls  are  irregulir  and  (un<ier  \vntcr)  appear  Bhreddy  and 
fraye<I. 

In  thti  diffuae  form  the  gTeeni8h-yellow  tissue  gradua11y  blends  vrith  the 
healthy  lung  tissue. 
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Wfaen  gangrene  is  circumscribed  it  is  surrounded  by  an  iDflammatory 
coogested  area  or  ttie  luog  iu  the  Deighbourliood  is  pneumonic.     Occiisiou-i 
allv,  in  chronic  t^aeea,  a  guDgrenouBuavily  ia  aurrounded  by  black  fibroid  waltB 
an<)  a  p^eudo-cjst  is  fomied,  tnuoh  resembliog  cases  of  cavitatioo  in  chroni*- 
pultnonaTj  tuberculosis. 

Syn>ptoms. — No  sjmptoms  are  pathoguomonic  of  the  oirection.  In  the 
abaeucti  of  foilor  of  the  breatli  and  eijiectonition  it  is  inipoaBible  to  do  more 
than  mis(H«t  the  preaence  of  gangrene,  Even  under  tnese  circiiinsUiDcea 
it  is  possible  to  be  mi^taken  os  some  otber  oouditions  produce  ft^tor. 

\\1ien  in  the  course  of  pucumonia,  bronclucotasis,  tubercular  disease 
of  iungtt,  and  other  conditious  the  ouaet  of  Buddeu  prostration  ie  obeervod, 
with  hi;j;)i  temperature,  rigonf,  and  Bweating — and  if  theee  H^iuptoms  are 
aRsociatetl  with  tho  sudden  appearance  of  fcetor  of  eipectoratinn  and  breath 
— the  oocurrence  of  gan^-ne  may  be  auspeoted. 

Souietiuics  fator  is  ulisuut, and  in  auch  caaes  theonly  othcrconstaut  sign 
is  the  marked  prostmtion  uf  the  patient.  The  temperature  is  not  alway8 
raieed  abnDrmally  and  aweatiog  is  a  variable  Bymptom ;  the  expectoratioD 
in  typica]  coses  ia  extremely  ohancteristic.  The  (»lour  is  extremely  oOeuaive. 
deBoribed  sometimes  as  fffcal  but  differs  8omewhat  from  that  of  broncliiectoau. 
(See  also  "Bronchiectasia") 

The  eecrction  is  very  similar  to  that  of  bronchioctasis.  It  settles.  on 
atoudiug,  iuto  ihree  luyera.  The  upjier  fn)tby,  thu  middle  of  grcenifih  or 
browu  tint  according  to  the  amotint  of  blood  preeent,  and  tlie  loweet  of 
aimilnr  cotour  or  even  darker,  and  containing  a  sedimeut.  The  cnntents 
of  the  sediment  aro  found  to  oonsist  of  altered  and  fatty  pus  corpuscles, 
niany  particics  of  pigiiiL>nt,  some  eluHtiu  tibrea  of  luug.  fattv  ccUs  and 
crysCal8,  and  uuuieruua  l*acteria  and  micn>-organiHui8,  Ieptuthrix,  Btaphylo- 
cot-ous  pyogenei)  aureun,  and  otherf.  In  some  cases  hffimopty8i8  occurs, 
which  may  even  prove  fatal  whcn  a  large  veseel  ie  perforated. 

Phytieal  SigM. — Kone  are  peciUiar  to  gangreno  of  lung.  They  are 
uuuallv  thoau  of  local  uousolidation  ur  lobar  pneumonia,  or  of  cavity.  There 
i^  usually  abundant  ananciated  bronchitis;  but  general)y  it  niay  be  aiid 
that  the  phyBii'al  signs  are  thoee  of  the  local  disease  vhich  precedea 
gungrenc. 

IHffertnttai  J}iatfm8i». — Fn>m  the  above  considerutions  it  wiJl  be  aeon 
that  the  only  meaus  of  diagnoaitt  that  we  |)08sesB  are  tlie  onset  of  fcetor  of 
breath  and  expectoration  and  the  sudden  onsets,  in  caaee  of  pulmonary 
diaonse,  of  extreme  proHtration  aseociated  with  high  teni]>erature  and  other 
BignB.  ^Vhcn  ali  thcsc  8}'mptoms  are  preaent  the  ditticuhy  of  diagnoeifl 
Iietwecn  fd-lid  bront-hitin,  bntntliiect-ai<iH,  and  gangrene  inay  oocaBicmallv 
occiir.  In  the  former  caae  the  history  and  8ymptom8,  with  the  atieence  of 
any  sudden  and  grave  ohange  in  the  symptoius  and  phTsical  eigns  contra* 
indieatcB  the  dntgnoais  of  gangrene.  A  Bcrioua  diRieultv  of  diognoeis 
BomctiuieB  oocura  in  casea  of  bnmchiectaaiH.  No  pathognomonic  sigu  servea 
t;ompletely  to  diatinguinh  lwtnreen  the  tvo  conditionB.  The  vrhole  cliniciil 
pictiire  hos  to  1m  Btudied  in  eacb  cose. 

The  odour  of  gangrene  difTers  BomcwhHt  fnmi  that  of  bronohioctasifl — but 
it  is  a  queatiou  of  impreaMiou,  for  l>oth  tiri:  extroniely  nfTeusive.  An  a  mle 
gangrene  lh  a  far  more  acute  condition,  and  the  tem]»erature  and  profound 
exhauBtion  of  the  pntiont  vili  continn  tho  Kiifipicion. 

JVenimtnf. — If  the  sito  of  the  gongrcnout*  area  can  be  loealised,  and 
mpeciallv  jf  the  )iliyHical  aigus  of  a  euvity  ulu  be  diagDoaed,  surgioal  treat- 
meut  in  indtcjit4»l.  When  Huch  a  cjivity  hiia  Iteen  opened  and  droined, 
recoverj  bo«  in  a  few  caaea  resnlted.    Vory  li*tle  is  to  be  hupe«)  from  other 
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tban  mirgical  treatment-  Tlie  f^etor  of  ^ngrene  hiis  l)een  reduced  by  the 
hjdpodeiiuic  mjcctioD  ot  guaiacol  and  inhalatioDs  or  6pray8  of  carliolic 
acid  and  other  autiacptics. 

UTRRATURE.  — \ViiJiiix  Fiix.     Diaeasf*  o/ tkt  Lungt  »nd  Pttura,  p.  444.— FowtEit  iumI 
OuOtKE.     Viuaitt  o/lJte  tungi,  y.  244. 
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De/tnition. — A  permaueut  over-disteusiou  of  the  puliuouarj  alveoU,  with 
atrophy  and  deatrnction  of  tlieir  interveniug  partitians  and  j;eaeral  rarefac- 
fcion  of  lungs. 

ThiH  deliDition  obviou3ly  excladeH  certain  type8  of  bulky  lungs  to  whicli 
the  turiu  cmphyaoma  bas  becu  Iooscly  applied.  It  will  i>u  couveoieoC  to 
elintiuate  tbette  Grsi  frum  the  diseast!  uuder  discuHHiun. 

Acvie  vf^ular  emphifsema  m  a  cnnditinu  of  over-diKtensioa  of  liiugs 
found  in  children  who  have  died  fronj  bninchitiB.  \vhooping-cough,  diph- 
thcria,  and  othcr  allied  conditions.  Whether  froni  \ioleucc  of  couifh  or 
partial  laryugeal  or  broncliial  ubatructiou,  the  alveoU  beuume  lemporarily 
ovi^r-dUtteuded  and  the  lung  i»  fotmd  to  Im  bulkv  and  non-orepitant.  Aa 
Faj^ge  Btales,  "probaldy  the  hin^  woiild  have  refovererl  if  the  ^katient  had 
lived.''  It  is  frec|ncutiy  observed  in  ehildren  \vbo  are  the  subjects  of  severe 
cougti,  dyapmi:a,  or  obstruction  to  respimtiou,  that  the  uariUjic  aud  livei 
iIulncRses  becmue  dinnuiKhed.  If  the  caufie  is  removed  the  eonilition 
8n]>gideK,  and  the  hing8  resuuie  their  nornmi  ai7.e.  Thtf^e  are  cases  of 
temporarj*  over-distension,  and  have  little  to  dn  with  the  diseaae  ia 
queBtioD. 

Interslitial  pnhnojtarjf  rmphi/sema  is  a  eom parati vely  rare  diaeose,  and 
iinpliea  the  entmnce  of  air  iiito  the  interstitial  connective  tiBsue  envelopinj^ 
the  bronohi  and  walls  of  the  olveoli.  It  is  only  possible  when  a  breach  of 
8iirface  occum  iu  ttie  bronchtal  or  pu)iuonary  tisaues  admitting  the  ingreaB 
o f  Ilir  from  without.  It  is*  OLiasionallv  the  resull  of  a  tracbeotouiy  w<)und, 
has  been  knnwn  to  nccur  aftor  a  punctured  \vonnd  nf  hing,  and  more  rarel;y 
as  a  rcsuli  of  paeumothorax  (visimllj  of  traumatic  orijfin).  Air  spreada 
into  the  tis^uca  aronud  the  iarynx  or  bronchi,  or  even  [>eruicutea  iiito  the 
alveolar  vi&lU,  cauKiug  collapBu  of  alveoU.  UBually  the  coMee  teruiinate 
fatally. 

I£i3tory  and  Thtories  of  Cau^ation. — We  owe  the  earliest  and  coiuplet« 
deeoriptiou  of  emphy3oma  to  I^atMinL-c ;  hut  its  truo  pathology  wfta  lirat 
deacrihed  by  Kukitauriky.  Laennec's  vicw8  of  the  causatiou  of  the  diaease 
diftered  from  thoKe  of  hiter  \vril«r8  in  tbat  he  iMmceived  the  idea  that  air 
w^^s  retainod  in  the  alveoH  in  cases  of  catarrh  or  obstriiction,  whelher  by 
8we]linjf  of  the  niucous  membrane  or  blocking  of  the  tubes;  and  that  while 
air  could  be  adiaitted  durin^r  forced  inspirntion,  ita  egreA8  was  rutarded 
owing  to  the  obetruction  to  expiraiion,  and  thua  teuaion  wafi  increaj^ed  and 
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a  coDsequent  distensioa  aad  yieldiiig  of  the  olvoolar  vvalls  wa3  produced. 
Lalcr  >'vTiterB  have  umintiiiiied  t\vo  oppDitiiig  view8,  and  iu  Kugland  these 
have  beea  aas(x;iat«d  with  Llie  name«  of  (lairdrier  and  denner.  Oaininer 
lwlieved  that  emphjsenm  vas  due  to  forced  in»piratory  effort.  If  under 
ordiuary  conditioiis  of  rospinttion  the  lungs  ure  capabic  of  holdlng  a  oertain 
aniount  of  air,  it  wa8  coutended  that  tliu  increased  iuspiintor^  elibrt  wuuld 
oause  a  pi-«HSiirt!  of  uir  ^reater  tlmii  the  alvenli  c-oiild  uontain,  uu<I  thal  iu 
oouse<pien<-,e  the  air  culi«  w<iuM  become  over-distended.  Tht>  forc«  of 
iriHpimtioD  waa  conceived  to  be  greater  than  that  of  cxpiratioD. 

The  view  now  held  is  diamctrically  opposed  to  (JairdDer,  and  was  eauD- 
ciated  by  Jenner  in  a  paper  read  at  the  Medical  and  Chirurgical  Society  in 
1857.  This  view,  \vhich  is  abundantlj"  proved  by  nliniwil  olai^rvation, 
coDtends  that  forued  fr}nraMo7\  has  a  far  greater  po\ver  iu  disteudinjj;  th« 
piibnonarj  alveoli  thau  is  possible  in  inspiratiun.  Cough  \s,  produced  hy 
the  proscnce  of  a  foreigu  body,  usuaLlv  niucus.  iu  tbe  brouchial  tubea.  It 
is  uothiug  uiore  than  an  eflbrt  of  espulman,  and  is  pnnluced  by  tlie  clonuro 
of  the  glottis  and  a  contraution  of  the  expiratory  muscles.  The  abdominal 
and  iulercostal  muscles  cuntracU  The  uiaphragm  is  puahed  up,  Umitiug 
thti  capncity  of  the  che^t.  The  air  in  the  hings  ia  thus  compre-ssed,  and  it« 
tension  raised.  The  glottis  »uddecly  rela^ea,  aud  oning  to  the  greatly 
intjreaaod  tension  air  Is  >iolcDtly  expelled  from  the  luuge. 

The  expiratory  theory  of  t?uipliysi^uui  i«  now  genei'ally  received,  aud 
haii  lieen  abundantlv  vindicat^d  by  the  convincing  proofs  aHbrdeil  by 
Jeuner. 

it  is  aasumed  that  forced  cxpiration  is  the  inducing  cause.  This  8can;cly 
explaiu8  the  j«ermaueuce  of  the  condition.  iUiuey  demoustrated  tliat,  a]>urt 
from  pusaJhU;  cunditiuns  of  preasure  and  tenalon,  ftitty  di>gentTatiiin  of  luug 
tisaue  wa»  an  aceoinpaniment,  if  not  a  predi^posing  cause,  of  the  Hnal 
enlargement  of  the  alveoli  Jenner  regarded  the  morbid  state  as  one  ot" 
fibrous  dcgcueration,  due  iu  iuany  oasea  to  the  efTuaiou  of  lyuiph  into  tlie 
interstitiiJ  tissues  of  the  lung,  in  conditiuns  of  iKiugestiun,  and  to  tlieir 
fiubseijiient  organisation.  To  rudi  up,  it  may  be  stated  that  forced 
expiration  ezerts  a  more  powerful  intluence  tlian  forct*d  iuHpiration  in 
dietending  the  pulmonary  alveoli.  At  the  same  tirne  thcro  is  evidence 
derivtxl  frum  cujm-s  of  ustluuu  aud  Iaryngeal  obstructiou  that  incivased  iu- 
spinitiuti  (w]iere  the  outlet  of  air  is  obetructed)  takes  some  share  in 
increasing  the  tension  in  alveoli  in  Iheee  oasee,  and  cannot  be  altogether 
disregarded. 

/lulvting  CaiiMS. — It  is  obvious  from  the  above  conaidcratlous  that  cou^h 
is  the  most  fref|UenL  factor  that  prodri(M«s  eniphvsema.  Ali  di»t!iiseH  that 
produce  ohronic  cough  and  ali  occu]mtion5  that  set  up  catarrh  or  irritation 
of  broDchi  uuiy  be  regarded  os  prediiipoeiug  cauaos  of  cmphyacma.  Amongst 
the  formcr,  cbronie  bronohiul  catarrh  and  winter  cough  are  the  must  frequeut. 
Of  the  latter,  the  occujtationa  iuvolving  the  inhalatif>n  of  diu^t,  auch  aa  stoue- 
maMons,  coal-miners,  vorkers  io  cotton  factories,  aud  so  on,  aro  irritative 
canses. 

Ali  violent  mum-uitir  fjbrti  are  liable  to  produce  emphy8ema.  Con- 
slipation  is  uudoubled)y  a  cause,  eapecially  as  the  elTort  is  miule  uith  a 
clused  gliitlia  The  same  remork  applies  to  plavers  on  wind  instrument« — 
ctfimot  p)ayere,uto. — and  to  gIass-Vilowers.  In  ali  these  instance«  the  glottis 
is  clrtsed,  aud  the  tension  of  the  air  in  tlic  lungs  is  raiaod  boforc  the  tinal 
eObrt  of  blowiug  is  made. 

In  (Uttlima  aud  casea  of  larj^ngeal  obstructiou  Ihe  inspiialorj  elTorl 
probabIy  pUy8  a  larger  port  than  the  expiratory. 
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Forms  of  Em.physvma. — Clinically.  the  dieeaae,  wheTi  ofprimary  origin,  lias 
beeu  describčd  by  Jenner  aa  of  two  varietiea — the  large-lunged  or  hyper- 
irophic  emphysciiin  and  the  small-lunged  or  atrophic  form. 

The  coniinun  u;i8eHare  those  of  the  Bo-calIe<l  hi/perlrophic  iype.  The  cheat 
barrel-fihaped,  and  its  capacitj*  greatlj  increaaed..  It  inay  occur  at  any 
'Bge,  in  children  or  iu  adults.  It  is  luore  frequeDtly  seen  iu  men  than  in 
wouicn.  It  is  induccd  by  ali  i)ulmonary  couipliiiiita  tbat  are  accompaiiied 
by  exceHBive  cough  or  dvsimcKa  aud  alao  by  comiitioua  involving  unuaual 
DUtscuIar  eCfort.  SitutU-lnnged  or  a^ropAtc  eniphy8eiiia  occurs  in  old  people. 
The  thorax  is  smaU.  and  iisuallj  there  is  osaification  of  the  cartUagea  of  the 
riba  and  a  rijnd  cheat.  Tho  capacity  of  the  dicst  ia  not  enlai"ged,  and  the 
atrophy  of  Uiug»  is  uauaUy  part  of  a  general  wasliug  of  aH  the  tisaues  of 
the  bodv. 

Secoiui/irif  empkjfs^ma  is  the  result  of  Bome  pnlmonary  digeaae,  U8uany 
chronic  tuberculosis  of  Uing.  Whcu  one  luug  or  a  part  of  a  lung  is  the  seat 
of  chronic  iliseaac  it  is  comuioii]y  foitiid  that  certaiu  parts  of  ihc  affecticd 
lung  and  the  opptHjite  lung  l>eco«ie  t'niphyBe[natou8,  Thia  is  oftun  the 
result  of  coutinued  cough.  The  ultimatu  result  ia  that  the  cd^es  of  the 
lobes  uf  th«  dLseasud  lung,  sonietiiueH  the  apex  and  baae,  anil  frcqut!ntly  the 
whole  of  the  opposing  lung  becouie  affected.  Local  eu]phy8ema  of  thia 
form,  is  frequently  tbund  iu  libroid  cases  of  phthisis  and  may  be  8ufficiently 
pronounced  to  nitusk  the  priniary  di8eaBe,and  give  rise  to  what  is  somclimes 
[oalled  th«  emphyaematous  tvpi.'  of  phthisis.  In  these.  cases  the  setjueuce  of 
[events  is  not  alwayR  the  aame.  Sometimes  the  emphjBema  is  the  direct 
'result  of  chronic  cough  induced  by  the  tnbercular  lesion.  In  others  tuber- 
cidar  discosc  8upen'cne6  in  a  čase  of  chronic  bronchilis  (wintcr  cough) 
associated  with  emphy86ma,  and  it  is  ofteu  a  mall«r  of  exlrerae  difficulty 
to  decide  vhether  the  chronic  bmnr.liial  catarrh  has  he«n  set  np  hy  an  old 
and  latent  tuberciilar  procesa  or  whet)ier  the  tubercular  disease  bas  de- 
volojMjd  flulj8eqnently.  Secondary  eDiphy8ema  may  result  from  any  chronic 
puluiouary  discase  other  than  tuberculosis  of  luuga 

PaiJtoloijt/.—Thf!  post-poi-tcm  uppi-nnmt«  of  the  {urtftlunijed  typ«  of  cuiphysoma 
is  ihat  of  a  bulky  lung.  iion  crepitant,  and  usually  pitting  upon  prcssure,  vorv  pale 
in  colour  and  spottecl  with  pigment.  The  luiigs  do  not  col]ap>«i  when  the  thorax 
IK  op«necK  but  oft«n  bulge  into  tho  ojtening  niade.  Upon  sertion  the  lung  tisane 
is  found  to  bo  bloodless  and  exLreinolv  rnrelied,  sometimes  full  of  KoIrk  vi»ible  to 
the  uuked  eye— occasionally  large  bulW  are  found  at  tbc  apices  of  the  lungs,  and 
more  commonly  at  the  base  or  edges  of  the  lobes.  The  bulU-  may  be  of  any  size 
from  that  uf  a  small  pen  to  a  cavity  of  two  or  ihree  in^^heit  diamet«r. 

On  uiicrDscopic  exiuuiniLtion  it  ia  found  that  Ihe  alvfolar  8{>aees  are  irregular 
and  increu«ud  Ln  size,  the  walls  citlu^r  tbickl-ned  bv  iibi-uid  deponit  or  undi^rgoing 
fattv  dcgeneratiou.  The  partitions  bctw  f«n  the  alvooli  are  frequcntlv  atrophiea 
or  destroyed,  producing  large  irregtilar  spaces.  Sometiiues  tlie  sntuller  bronchi 
are  dilated.    The  pulmonary  artori«!  vessels  «re  oft*'n  rtthttroniat*>UK. 

In  tho  titrop/iit'  form  tho  lungs  arv  sniali  and  collapse  wlien  the  ehesi  is  opened. 
Tlie  lungs  do  nnt  ne(.'4>8snn )y  covor  tho  hoart.  The  f^ncral  apjinaraiice  on  saction 
is  of  mrefacttoD,  but  bullous  enlnrgements  are  less  conimon  than  in  the  formrr 
type.  G^dema  of  the  Imses  d£  the  lungH  is  more  ct>muion  than  tn  the  large-lunged 
ernphyiicnia.  The  whole  process  is  one  of  atrophy,  and  in  atTompanied  by  a 
geuerul  wHs(Iug  of  tiiUiueH  with  uthcr  senile  chauguis  sucli  us  otisillcatiou  of  tho 
cost&l  cartilage-s. 

.Secnndarij  Emphysf^Hut.  —  \Vhen  fihroid  or  contracted  tubercular  lesions  are 
present  it  ifi  comnion  to  tind  the  surnuiniling  areas  of  lung  pale  and  )>ulky  and 
presenting  the  feaiurc«  described  in  thfi  hypertr<)phifl  form  nf  eDinhyftema.  If 
the  apex  ur  upper  P>*>'t  of  a  lobe  is  aflected  the  rest  of  tho  lobe  may  M  extremely 
emphyiieiDatoiia.  When  there  are  di»seniinated  tibroid  tubercles  the  whole  lung 
oay  be  xvhite  or  pale  grAy  in  colour,  varied  by  the  ap{}earance  of  gray  or  ca.seouii 
tubercular  nodules  surroundod  by  pigment.  SometintUB  large  buILte  are  found  at 
the  apex  with  large  pigmentod  tubercular  scaru  in  the  underlyiug  pulmuimr^ 
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tisca«.    OcciuianaIly  vhen  tite  gre&t«r  p&rt  of  a  lobe  i«  the  seat  of  ctiroatc  fibroid 
tabercular  consolidation  the  edgo  iDAy  be  fringed  with  l&rge  bulbe. 

HVPERTROPIIIC  Emimivsema. — Physic(d  Sigi\s — InspecUon. — Alleration 
iu  Iho  form  uf  the  clietit,  whic)i  ii&sumed  the  ao-callod  barrel  nlinpe.  Enlarge- 
ment  of  tbe  chest  in  ali  its  diameters.  The  ribs  aud  daricles  become  more 
horizontal,  increasiDg  the  supniaternal  angle  aud  the  augle  of  the  rib«  at 
the  episternol  notck  WideuiDg  of  tlie  iotcrcostal  epacea.  Uttrvatiira  ofi 
the  spine,  produciug  con%'exity  of  the  Ijack  and  »tapular  regiona.  Deficient 
exi>aiiai()n  of  the  chest.  It  muBt  hc  romombored  that  rigidity  of  the  chesC 
dne  to  o8siEication  of  the  costal  cartilages  ie  a  super&dded  condition  oflen 
present  especialljr  in  tho  atrophic  fornis,  but  not  Deceasarily  aaaociated  vntb 
einpbysenia. 

Paipation. — The  vocal  ribrations  are  diminiabed.  The  cardiac  impulse 
is  foeble  or  absent. 

Percusaion. — The  auporficial  cardiac  dulncas  and  the  liver  dulneas  ara 
diniiuislied  or  ahsont,  exeept  in  the  atrophic  form,  and  do  not  alter  with 
posture  as  iu  tho  healthv  subject.    Tho  note  is  usuully  hypcr-ro30uauL 

AuMtdtation,  —  The  respiratoi^  munuur  ts  neakened,  eapeciall/  in 
the  upper  parte  of  the  litngK  and  at  the  Imsett.  In  niany  caseH  Uie  insiiira- 
tioD  ia  of  a  higher  pitch  titan  eipiration,  but  this  i%  to  l>e  regarded  as  an 
evidence  of  sposm  of  the  bronchioles,  and  a  condition  of  bronohi&l  asthina 
which  is  irequently  aaaociated  with  emphyaema.  In  udvancod  uasoa  the 
expiration  is  iiDdiily  prolonged ;  but  it  is  extreuidy  dilTiciiU  tu  idiuiinata 
Iho  vo1untary  prolongation  of  expiration  which  a  ]tatient  will  often  exhibit, 
especiallj  if  this  prolongation  is  »ocompanied  by  a  wheeze,  which  in  the 
čase  of  tho  poorer  claas  of  čase  is  aometimee  protluced  in  ordcr  to  excite 
6ympathy. 

i>uperadded  Sounds. — It  ia  a  comnion  observatiou  tliat  fine  crapitant 
r&les  are  heard  at  the  apices  of  the  lungs  iu  the  aupraciavicular  regions  in 
caaeA  of  emphjscma.  Theso  are  heard  on  forced  rnspiration.and  aru  cntircly 
iospiratorv.  They  are  of  the  nature  described  by  Laonucc  as  tbe  "  crepitous 
r&le,"  and  often  difiap[>eiir  after  the  6»coud  or  third  deup  iii8pimtory  eflbrt. 
They  are  dry  rSAea,  and  in  ali  probaliility  dne  to  the  (tudden  oj>eiiing-i)p  of 
unexpanded  air  veeicies.  Bronuhitis  and  o-dema  of  liin;^  is  so  coiiiuiou  an 
aocompaniment  that  it  is  extremely  coiiiniou  to  tind  rhouchus  or  sibilua 
Hiid  line  erepitatiotis  at  the  baaee. 

7*/«  ffftirl  Souruls. — These  are  iuuutly  uiuHled  and  indistincL  In  caaea 
of  long  duration,  and  e8pecially  iu  youug  subjecta,  the  first  sound  at  the 
euHiform  cartilage  or  iu  tho  epigaatrium  is  uDduly  proluugcd  und  aocentnated, 
and  is  au  evidence  of  liypertrophy  of  the  right  vcutiiide.  In  late  atagea  of^ 
empbrsema  thia  aocentuation  i«  not  mnrkod,  and  tlie  Hn^oml  puliiiiinary 
sound  inay  be  acoentuat«d  owing  to  dilattttiou  of  the  right  lieitrt.  A  8yst<jlic 
andj  prQbably,  cxocardiac  uiurmur  in  sometiities  heard  in  the  situaitoij  of 
thu  easifomi  cartilage  iu  casm  where  the  right  veolricle  is  iucreused  iu 
ftize,  and  this  nmrinur  is  very  localiaed  in  its  area.  In  advanced  casea  of 
eniphy8eDia,  wberc  the  right  nde  of  the  heart  is  dilated,  the  Hvniptoms  and 
phyaieal  aigus  of  tricuspid  incomputeucv  mav  oc-cur— epigastric  pulsation.  a 
syHtohc  niuniiiir  at  the  uud  of  the  ttUTUuiii,  a  veiious  pulw'  in  thu  .jiiguhurs. 
and  some  cyannHis,  with  othor  KymptouiM  of  syKttuuic  eiigorgvuiunt. 

Atropkic  £mphyifma — I'hysictu  Signs. — The  subjects  of  this  form  nf  the 
diaeoM  Mv  U8uiilly  in  mivanced  hfo,  and  the  Umgs  onlj  sh^irc  in  tho  general 
VMtlDg  ani)  alrophy.  rh^nicul  eigns  aro  nut  so  uiarked  as  iu  tho  h^per- 
trophiu  fnrui.     There  is  more  likely  to  bu  rigiditjr  of  ctMtal  cartilagea  iu 
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addition  to  the  emph^scma,  so  tliat  movement  of  tbe  chest  is  poor.  The 
clitjat  may  or  uiny  Dot  bc  barrel-slmped,  but  is  not  usimll)'  niuch  enlurged. 
The  nonnal  duliiessof  heart  and  Hver  isojttn  diininihhed,  but.  not  invariably. 
The  percussion  note  is  hyper-re8onant.  Thero  is  often  considerable  broa- 
ohitis  present  witb  crepitution  at.  bascs,  or  rhonciius  and  aibitus  over  the 
greater  part  of  tbc  luags. 

SymptQvis. — Kiuphy8Kiuji  ia  ao  t'i-e<|iientlv  aasociuted  with,  aud  the  nwult 
of  a  chronic,  V>roncbiaI,  or  puhnonary  disease,  thjit  it  is  dittioiilt  to  separate 
the  8ymptom3  from  those  of  an  inducing  and  prim£Lry  couiplaint.  For 
proctical  purpoacs  tho  aymptouw  iuay  be  dcscribed  as  dii-ocl,ly  due  to  the 
mechanicfd  conditions  preaent.  0\viuy  to  the  dinbension  of  hinga,  a  large 
deatruction  of  the  pulmonary  capillaries  lakes  plače,  with  a  diminution  of 
the  capillaij  area.  This  necessarilf  prodvices  a  deficieut  aeration  of  blood 
and  an  obatruction  to  the  puliuouary  circulation.  lJyBpnaa  is,  thcrefore, 
the  proiuinent  aympU>m ;  and  as  the  disease  advaucett  aud  a  greiitt^r  Htmln 
ig  thrown  ujion  the  righb  aid^  uf  the  heart,  cyanoai3  nrill  rusnlt,  eRpe<tiany 
when  there  is  not  autticient  conipensatorj'  hypertropby  of  the  heart  and 
the  right  ventricle  dilatea  The  diininiahed  pulmoiiary  circulation  in- 
duces  a  t«ndeucy  to  hypoBtatic  congestion  and  to  bronchial  catarrh  and 
bronchitis. 

In  advanced  uisea,  wheu  compensatiou  is  deficieut  aud  the  right  aidu  of 
the  heart  dilated,  8yaLeinic  engoi^ement  fol!owg,  with  the  developinont  of 
(edema  of  extremities,  chronic  engorgement  of  stomach,  liver,  and  kidneys, 
aacitee,  and  the  usual  aocompanlments  of  cardiac  failure. 

These  extreuie  symptom3  are  far  moro  rarcly  seen  iu  the  atrophic  fonn& 
of  emphyscmu.  Iu  these  oases  inlercurrent  attacks  of  bronchitis  are 
frequeDt. 

Iu  fdl  Rt^es  dvspucea  is  a  prorainent  8ymptom,  and  in  cases  associated 
with  broueliitis  aathmatic  uttiteks  are  not  uncomrnon. 

Diagnosis. — Provided  the  exauuuation  of  the  putluut  ih  made  with  čare 
and  intelligonce,  there  is  no  difBi:ulty  in  most  raises.  The  ohief  doubtoccurs 
in  the  dooision  between  primary  and  8econdaiy  cases  of  emphyseiaa.  It  1» 
ooca8ionnl)y  a  niatter  of  great  difticultv  to  decide  whether  the  disease  is  one 
of  emphy8euia  fuliowiug  a  winter  cough  and  chrouie  bronchitis,  or  \vhetber 
the  casc  is  one  nf  tuberculosis  as.souiaU:d  \vith  muphys[!iiia. 

Two  classes  of  caaes  ocour  in  which  the  diagnosis  is  a  matter  of  some 
ditticiilty.  If  chronic  tubercular  disease  of  long  standiug  is  present,  the  Uing» 
may  become  extremely  cmphy8euiatou8.  aud  the  truc  disease  eutirely  rnoaked. 
Vocal  vibrations  uiay  be  dlmiiiisbed,  vocal  resonance  not  increaaed ;  the 
respiratory  niiirnnir  pijrhaps  harsh  and  eTpiration  prolonged.  but  yet  no 
evidence  is  obtuiued  of  uny  cousoUdntiou  of  lung. 

Iu  the  secoud  class  of  času  one  lung  is  the  site  of  ehrouic  tubercular 
disease,  and  it  is  a  i^uestion  whetlier  the  opposing  lung  whicli  is  enlargeil  is 
einphy8ematnnH  or  is  enlarged  from  a  i>Heudo-hyix)rtrophy. 

Iu  castjs  uf  extrenie  contraction  of  one  lung  it  is  common  for  the  opposite 
lung  to  exj)and  by  virtuc  of  ita  elii3ticity  aud  lili  up  the  intervcning  8[>ace. 
Tbis  paeudo-hyi>erLrophy  eau  Ini  distiuguished  from  a  t'()iupeusatory  emphy- 
eema  by  the  following  aigns.  In  the  fonner  čase  the  rospiration  is  exag- 
gerated,  expiration  is  prolonged,  and  the  breathing  assumes  the  pueruu 
type.  \V'hen  emphvsema  is  preficnt  the  air  entry  is  diminished,  an<l 
resjiiratiuu  Is  weak.  At  the  same  tirno  dyspu(iea  is  far  uiore  prouounced 
when  the  oppoaing  lung,  which  is  free  from  tubercular  disease,  is  emphy- 
sematous. 

Trtatmtnt. — When  we  eliminate  the  treatment  of  associated  bronchitis 
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mod  of  tbe  gjTptmuB  dne  to  defioBnl  caidiac  conapenaUka,  v«nr  litU« 
^ecal  traatnMPt  is  left  for  wbat  isv  aftcr  «11.  a  peniMiMDt  otntditiao. 

BemintofT  and  cudiac  BkimuluiCB  «ra  beoeficatL  a&d  tonic 
dtreded  Unnmk  the  impcovement  of  gotenl  boalih  is  indiutttd.      Korl 
emphjKiiui  alooe,  diaociated  Irom  predupoong  ajmitunu,  it  nu^  be  nid 
thAt  the  Uffl  rikonU  be  aoa  ralmilated  to  avod  lul  tendenc^-  U>  bronclkial' 
caturb — a  drf  air.  s  irann  diaiate.tbe  aroiduK«  ol  nightairaod  dainp,ai«>J 
adrisablft.     0)d-UTer  oil  and  malt  «xtEact8  U9  usually  bcneficiai.  e^nciall] 
vrbonr  Umov  u  want  of  nttCntioo  and  in  the  «aiuls  atr^ihic  caaaa. 

Wlien  there  is  exoeaaw  erpectjocation  utnogent  prepavataons  and 
beoe.  babam  of  Pmi,  oompound  tincture  of  liensmu.  »od  other  balaunie^ 
§ad  nsiooos  drugs  an  of  sar-ioc     Djsfmcea  is  bost  traated  bj  pulmonarj 
atimulants,  suoh  as  etber,  ammooia,  and  strjchnia.     In  carduK  lailiuv  and 
eagoigemont  of  the  rigbt  side  uf  the  huart.  dinretica,  digilalis,  and   in 
eztramo  canes  ersn  Taoesection  mar  be  necessarj. 

lodide  of  pouesiiuu  is  of  great  value  in  cases  of  spasmodic  dyspna».  but 
abould  be  given  with  sliuiuUting  prepaiations. 

Coanter-iiTitation  to  the  sirfaoe  of  the  cfaest  and  back  is  uaeful  vben 
there  is  an  associated  cbronic  bnmchial  catarrh. 

No  acoount  of  ibe  Uvatment  of  emphj'aema  Ktiuld  lw  ooinpleu«  withmit 
a  reference  to  the  eitrrme  raluu  in  some  caaes  of  aerothprujieuticA.  Fnr 
manx  Touscompressed  air  luths  bave  beeo  in  use  at  BmmitUm  HosjiiuU. 
Tbe  ptttient  is  placod  Un  ouo  hour  nr  more  in  a  chamber  bermctioaUy  aealed«^ 
into  which  air  is  fotvcd  until  tfae  prussure  is  mised  br  1  t4i  10  atmaBphere& 
tn  tlie  inajonty  of  caaee  immediate  benefit  is  obtainra — djrapDCisa  is  leo9sned» ' 
and  even  the  capacitv  of  the  liuiffs,  and  the  }tatient  is  alile  to  nndcrgo 
inereased  exortion.  The  baths  shotud  be  given  (if  the  hrst  or  eecond  pn>v(> 
bttieficial)  Luo  or  thrc^-  times  a  woek>  and  (ift<rr  miav  wetfks  the  efr^-t  uill 
oflen  be  found  to  be  peniianent.  A  goml  occuuut  of  ibiH  IrailaioiiL  will  U> 
firand  in  the  articie  on  "  Aerothcropeutics,"  in  vn).  i.  of  Clinonl  Allbutts 
SjftUm  o/  Mtdieinf,  Our  speče  is  too  limited  to  euter  mto  tho  proUkble 
reaaons  for  the  l«neficial  effects  obtoined.  Karefied  air  bas  been  founil  to 
be  of  oae  in  some  casee,  bul  thu  meohauical  luothtMls  emploved  upiM*iir  to 
be  of  far  lese  gensnd  value  tbnn  Uioae  of  the  conipresatNl  air  l^th.«. 

UTERATUBE.— &Bphmau :  CLirrOHO  AtI.BUrT*(i  9yMrm  v/  Jlt^irint,  voj.  r.  ^  983.— 
WiiJ«u}t   Fox.      Dimaga  ^  Ukš  Lw^»  omH  /Vcar«,   )>ik  U7-1S4.— Fimuck  «iid  OoDU 
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An.«mia  op  the  LUS(t8 

rulinuDary  autcmiu  twiy  be  due  to  one  of  Uire«  gntt  gV(Mipi  of  aaiMM 
(I)  blooking  of  or  intcHervncu  wilh  tho  puhiiuuHry  artories;  (2)  au  iiu- 
jMvoriBhcd  condition  of  tbe  blood ;  aud  (S)  cbauges  in  the  air-pAsaagee 
wbii.h  interfere,  not  vith  the  largor  pulmonary  nrteries,  but  with  tho] 
capillariee. 
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(1)  The  Brst  of  thene  groupti  inclmlBs  utenosis  af  the  pulmonar^  orifice, 
which  18  gonerallj  of  cnngenital  origin,  and  which  either  may  be  incom- 
putible  with  life,  or  inuy  lead  to  Berious  intcrfereuce  witb  tlie  ttcration  of 
the  blood  uud  the  dovclopment  und  robust  health  of  the  8ulTtii'er.  £uilH)Usm 
aud  tliromboaia,  aud  pressure  upou  tliB  pulniuriary  arteneH  from  witIioiit,  alao 
aiU3e  raore  nr  los«  extennive  pulinonary  anifinia.  Roference  is  made  to  the 
latter  oonditious  8eparately,  aud  it  is  only  Decea8ary  to  add  here  that  they 
inay  caiiae  suddcn  death,  or  ut  aDy  rate  loss,  oftcu  peruiaueutly,  of  au  arca 
of  lung  witli  umch  reauUing  dyaputfa  and  distreKS. 

(2)  Any  ana^mic  condilion  of  the  blood  must  in»ply  alao  correspondJDg 
ansemia  of  the  luDge. 

(3)  In  eniphy3eina  the  alveoUr  capillariea  are  compresaed  and  often 
obliltimled,aud  in  pi.iImoutiry  cirrhosis  there  is  iuevitably  much  iuterference 
with  tho  cin:ul:tti»m  in  the  afrecteti  areii. 

An  emphy3eiiiatoaH  lung  ia  typicftUy  antemic,  and  tho  dyepni:ea  asso- 
ciattid  with  o  uiarkcd  degree  of  cmphyseuia  is  as  uiuch  dutt  to  tho  puluiouary 
ansemia  as  to  the  b'ickward  presisure  ou  the  rlght  hearb  resultiug  from  the 
condition.  The  gniy  stago  of  pncumonic  liepotisation  owe3  its  peculiar 
colour  to  the  preasure  of  tho  alveolar  couteuts  on  the  alveolar  capillariea. 
And,  Iui)tly,  in  tuherctilar  dtaeaae,  in  etillaps«;  of  thn  lung,  and  iu  nearly 
every  lung  diHe.H»e  in  whii".h  there  is  uot  universal  hyi)era3Tnia,  there  are  often 
more  or  leas  limited  ana'mic  areas. 

The  great  clinical  feature  ia  dyspmea ;  but  the  puluiouary  auecmia  is 
ao  often  merelj  a  part  of  the  disease  froiu  which  the  patieut  is  BuHering 
that  the  diagmms,  priujnonis,  and  ireatme.nt  requirri  to  be  considered  under 
the  varioas  conditions  indicateil  above. 


ACTIVE  HVPEIUailA  OR  ACUTE  CONGKSTION  OIT  TltE  LONOfl 

VuImonary  hypeneiiiia  mfty  be  active  or  pasaive.     Active  hypenemia 

or  acute  congcatiou  of  the  lungs  accompanics,  and  ia,  in  fact,  a  Decee8ai'y 
adjuucl  uf  ali  piilmouary  iuliaiuuiatioua.  The  firat  atage  of  pneunionia  is 
acute  congeation  of  t)ie  arcjtof  lung  ai^out  to  bet^Hiie  liuptLtiat^d  ;  nnd  in  tulier- 
onlosia,  absceaH,  pteurisv,  and  bronchitiB  a  more  or  Ie*(  exten8ive  hyper;(."mia 
uoce8sariIy  acconipaniea  and  fomis  part  of  the  intiammatory  procesa.  We 
muat  cousiiier,  however,  whether  a  primary  acute  cougeation  cau  occur  apart 
altogether  from  sueh  eausal  agents  iia  the  tubercle  bacilhis  or  Ihe  pneumo- 
ccxwua  Obviou8ly,and  an  acute  congeation  cfluld  he  induced  in  two  diatinct 
waya,  either  from  esceaaive  action  of  the  right  ventricle,  or  from  an  irritanl 
diflused  by  the  brouchial  tubes  throughout  the  Iiiug  tisaue.  \VuiUez  has 
describoi)  a  form  of  pulmouary  cungeatiun,  whic)i  is  ca!]ed  in  France  after  his 
name — and  inaDy  continental  anthorities  agroe  with  him — but  which  in 
thia  country  wo  should  include  under  the  hejiding  of  pneumonia.  AVhen- 
ever  the  heart  acts  cxcitedly,  as  in  niany  fevers  or  aft«r  s*cverc  and  pro- 
tracted  esertiou,  hyi)enemia  of  the  luiigH  mav  oc*cur.  Scarlet  fever,  8malI-pox, 
and  typhus  are  among  the  fever«  moKt<'onimon]y  aOTompanied  by  pulmonary 
jtion,  and  it  haa  also  been  ohserved  in  oertain  caaea  of  articular  rheu- 
'rastiBui.  Iu  iiiauy  of  these  fever  caaea  the  pulmouary  congcation  may  be 
at  tirat  acute,  but  it  ia  very  often  oomplicated  by  a  terminal  atage  of  canliac 
failui'e  and  par»lytic  dilatation  of  pulmonary  veaBela — in  olher  wordB,  hypo- 
atatic  congestion. 

Turuing  to  the  acute  congcation  resulting  from  over-strain.  Osler  quote8 
the  uuM  of  Reuforth,  the  famoua  onr^man,  \vho  ia  aaid  to  have  died  of  thia 
condition  dne  to  exeeaaive  eflbrt  when  rowing  at  Halifax ;  and  there  are 
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aimilur  caaea  recounted  by  Ollivier  and  otliers.     Here,  again,  it  u<  difficulL 
to  difTerentiate  between  the  active  congeetion  from  ovtir-at^tion  of  the  lighbi 
ventricle  and  the  passire  oongestiou,  which  probably  accompanies  carcUao 
foUure  and  prcocdes  death. 

There  can  be  no  doubt  that  the  iuhalation  of  excea8ively  hot  air  or  boumi 
iiritating  vapour  iiiay  induce  acute  congeetion  of  the  Itings,  biit  the  cK)nditipo 
ia  in  realitj  a  bronchiolitis  and  often  eventuallj  broncho-pneumonia,  anc 
hardljr  deserving  of  the  name  of  a  priiuarj'  active  puliuonary  congestiou. 

Leuf  de^-ribes  the  results  uf  thirty  post- mor  tem  examiDatioua  on  alco-| 
holic  uud  deurepit  i>er8ons,  whu  had  dind  auddenly  uf  culd  and  expu«urB 
with  intenee  dy8pncea,  and  he  states  that  their  Inngs  vere  intei]8e)y  oon- 
geeted,  almost  purple  iu  colour,  and  generaUy  alao  uedematous,  with  groat 
dilatation  and  engorgemeut  of  the  right  Bide  of  the  hcart;  biit  iu  theso 
caaea,  or  inany  uf  them,  cardiac  fuilure  and  pauaive,  rather  than  active,  con- 
geetioD  would  account  for  the  jtjithological  tinndition. 

The  clinical  ftaiuTfs  of  the  so-called  primary  acute  congestion  ure  r^or, 
dyspa<ea,  cough,  often  blood-stained  »putum,  and  a  temperature  of  at  least 
101''.  The  phy8ical  signs  are  diminished  resonance,  sometimes  with  an  indip- 
tinot  tyrnpaDitio  noto,  focble  broochial  breathing,  and  manv  fine  nioist  soundR. 

The  prof/nosis  aud  diagnoaU  reqnire  little  coinmeut,  and  the  trcatment 
of  a  ao-cal)i^l  primarv  (^aHe  would  con»iHt  in  bipeding.  po8aibly  even  froni 
the  right  auricie  in  an  urgent  ease,  according  U)  Sticker ;  purgativcs  and 
diurctios ;  aud  ice  applied  to  lieart  or  chcst. 


PA8SIVE  HYPER.BMIA  OB  PASSIVB  CONGESTION  or  THE  LUNGB 

May  be  either  (1)  the  result  of  bbstntction,  Huch  as  oocura  in  a  caae  of 
mitral  stenosis,  where  the  long-atanding  liack\vard  pressure  cauees  browu 
induratiou  of  the  lung ;  or  (2)  hypoBtatic  couge»tion,  where,  in  devitalised 
subjecta,  probably  due  to  grudual  cardiac  foilure  and  paralytic  diateusiun  of 
the  puhunnary  capillaries,  the  dependent  parts  uf  thu  Itmgtt  lwuome  engnrged. 

(1)  In  chronic  venous  congestion  of  lon>;-8tandiug  the  luuga  preaent  a 
verv  typical  appcurance.  Tliey  are  of  a  russet  brown  colour,  often  dry, 
although  Houietimes  they  are  ccdematouB.  The  puIniouary  capilluries  are 
dilated,  tortuous,  and  project  iuto  the  alveoli  Uke  loops.  The  puImonary 
tuieries  and  veius  are  also  diBtended,  biit  not  an  niarkedly.  Inside  the  alveoli 
there  are  many  dei^uamated  alveolar  uella  containing  much  browni8h  coloured 
blood  pigment.  The  capilluries  of  tho  bronchi  and  even  of  the  ploura  aleo 
sulTer,  and  the  bnmuhiiil  tubes  ahow  louji-atandiu;^'  chronic  c«.tarrli.  Tlioro  is 
al9o  considerable  increftse  of  connectivo  tisHue  throughnut  the  lung,  giviog  the 
lung  more  ru&istanoe  on  presstire,  vtiile  the  blood  pigment  in  the  alveolar 
wal!8andin  the  de8quamated  epithelial  cella  aeoounte  for  the  t}'pical  colour 
of  the  organ. 

Hut  it  must  be  reniendiered  that  thia  inechanical  congestion  may  be  of 
acute  development,  and  no  bmwn  induration,  indicating  long  -  standing 
backwanl  pressurc,  niay  bavo  had  tirne  to  ruBult. 

Many  cardiac  aud  pulmouary  diacases  are  responaible  for  backward 
proasure  in  the  lungn,  wltethBr  of  rapid  ur  of  (dow  development,  such  as 
mitral  etenoeis  and  in8titficiency,  aortic  incompetenoe  or  even  stenoeia  if 
ocoompauied  by  mitral  iuoompetence,  and  uuy  condition  causing  cardiac 
failure  amoug  cardiac  leaioua ;  vvhile  among  pulmonary  atfoctions  there  are 
long-Blanding  bronchitia,  emphvaema,  aud  cirrhoda  of  lung. 

The  ciinicai  features  vary  with  the  dogree  and  the  preaenoe  or  abseuoe 

of  ccdema.     Iu  a  chronic  caso.  Bucb  as  mitral  stenoeiB,  so  long  aa  the  henrt 
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is  tiom]>et<enl  to  diBchnrge  its  functiuaa,  tbcrc  uiay  lie  no  ob\ione  simptoma 
or  Bigiis  of  iHh  puliuuimry  uoiiditiun ;  but  If  ctmipunButiou  is  lost,  djHpnoea, 
orthopncui,  cou^^h,  AVJth  more  or  les«  exp0C'toration,  Boon  appear,  the  Rputuin 
oftcn  Gontainiu};  alveoUir  cells  packed  with  browu  pijjment.  The  phygioal 
aigus  vary  grcutiy  \vtth  the  auiouut  of  u'Uuiim  pruHunt.  I  f  a'dcnm  is  sUght  or 
absent,  hronchitiH  iiiuy  givu  tliu  typiual  brtialli-Huuud.H  ol'  thut  uouditiou.  The 
percu&sion  notoniay  \yti  notiievvhat  dull,oRp4t<:iHl1y  over  tlie  hiuu^anf  the  luiigB. 

The  dia-gnosU  preselita  little  difticiilty  ;  the  clinical  pictiire  of  a  oardiac 
caao  sulTering  frora  backttJird  ijrossure,  with  opigastric  pulsatioii,  engoi^ed 
Jugukr  veiiis,  «lu.,  is  very  typic:al. 

The  priijnosis  deiMiiids  im  the  degree  of  the  ennditinn  and  the  etioUigical 
fdctor  respousible  for  it. 

The  treaitMut  ia  to  relieve  the  oongeslion,  aud,  if  potisible,  tt>  reiuove 
the  uiuae.  Bleeding,  wet  cupping,  hydTagogue  cathartics,  diuretica,  and, 
whera  ])eniU8iublu,  diaphoretit^  niay  hU  Im  iiaed  'nith  advantage. 

(2)  Hypostatic  Cotigestion. — This  is  not  ontu"eIy  dno  to  grnvity,  bocause 
it  dot«  not  occur  iu  a  healthy  iiidtvidual  \vhen  coufiiied  tn  bed.  It  ie, 
however,  pahisive  congestion  of  the  more  dependeut  part.8  of  the  limgn,  and 
its  production  neoeseitatefl  a  deritalised  siibjeot.  It  is  a  paralvtio  dihit-ation 
of  vessels  due  to  debility  aud  eufcebled  actiuu  of  heart.  The  luug  ia  of  u 
dark  purple  oolour  engtirged  with  liloud ;  and,  generaUy  in  a  marked  čase, 
there  is  ctutficient  oedematous  iluid  iu  the  alveoii  to  make  the  lutig  sink  in 
water.     The  most  dependeut  parts  are  most  Ukelv  to  l>e  quit«  airless. 

HypostaLic  oougeation  is  con^niou  at  death,  not,  perhaps,  to  a  vcry  marked 
degree,  but  in  ali  diseaseswh«re  viUthty  ib  greatly  reduued  it  ia  preseut,  as,  for 
instance,  in  protracted  cases  of  fever  (tyi)hoid,  typhu8,  or  8iiiall-pox),  manj 
debilitatiog  nervous  diaeases  (apoplexy,  mjelitis),  and  many  other  diseases. 

Tho  dinical  feature^  are  often  ditticult  to  dotcrmine  firom  the  impoeai- 
bilitv  of  subjecting  tlie  jmtiuut  to  a  thurough  esaiuiuatiou.  Thev  couaiat 
in  diiiiiiiLshed  resonance  ovur  the  aflected  parts,  feeble  l>ronchiaI  or  even 
tubuliir  breatliing,  rtlightly  increaaed  vocal  re.sutian<je,  and  fine  moist  mmnds, 
Sometiiucs  septic  pneumonia  develops  from  inspiration  of  food  or  of  muco- 
pus  from  lai^r  bronchi,  aud  some  pyiexia  mHy  develop. 

The  proj/nosia  is  very  had,  and  the  trealmrnt  consiats  in  atimulating 
remedies,  special  attention  Iming  devoted  to  tlie  fiagging  heart  and  to 
frequently  changing  tlie  patient'B  pcisition  in  bed.  This  lasi  dctail  of  nursing 
ia  of  the  utmuat  moment,  aud  shoiUd  uevcr  be  uegleoted  by  the  medical 
attendauL 

CEUKMA  OF  THE  LtJNUS 

Tliere  is  ulmoet  no  pulmonary  alfectiou  whioh  is  so  commou,  at  leaat  il 
a  moderate  degree,  so  important  to  the  patieiit  and  yet  no  dillic-iilt  to  explaiii. 

Pulmouary  cedema  may  be  acute  or  chronic,  or  stated  in  another  way,  it 
may  l)e  of  active  or  passive  development. 

A  few  remarks  on  the  ooceptetf  patholog^'  of  a-dcuia  cxplaiu&  to  some 
extent  both  the  etiology  and  alao  the  tiliniiail  features,  and  iherefore  shouM 
precede  further  description. 

J*athoioffy. —Ia  ali  acute  inflammiitionsof  the  lungs  there  must  inevitably 
be,  and  there  ia  some  cxudalion  of  a  serous  tluid.  This  varies  much  iu 
amount :  in  au  ordiuary  diplococcus  pneumonia  (Fi-uukers  pneumocuoeus)  it 
is  geDenLlly  slight,  vrhile  in  streptoeoucus  pneumonia  it  is  often  niuch  more 
exten9ive;  but  there  are  iaany  conditions  io  whicb  a  verj  acute  oedema 
occurs  where,  either  the  irritant  is  applied  to  the  air-passagcs  (ether, 
chloroform,  chloriue  gaa,  and  so  forth),  or  vvhere  a  U}xiu  is  at  \vork,  aucli  as 
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muscarin,  and  probablj  tht>  ccdema  mainl}*  toxu-  wlnch  iiuiy  iiocur  iii 
cirrhoiic  1tright'8  diaeaae.  G^ma  is  not  ao  commoulv  the  reault  ot'  bučk- 
wani  pressure  in  tbe  luogs  aa  at  first  sight  we  shuuM  imaginu.  ll  in 
rre4Ut:uUy  the  čase  th:it  chroiiic  venoua  congestiou  ul'  the  luugs  e^iKttt  witli- 
out  much  or  auy  u-dema,  aud  lliu  deaeriplioa  of  )iru\vii  indunitioD  ul'  Uie 
liug  dues  not  inchide  ct>deiuu  aa  one  of  the  neceasar)*  coesietunt  cnuditions. 

Sahti  found  on  post-mort«m  evidence  that  iL-dtiina  was  uiiieh  moro 
infmiiuent  thuu  he  esp^t«!  vvhere  conditions  produciug  iHickttunl  piv^ure 
in  the  luuj;  w*?rv  ul  work  ;  and  thuL,  vhen?  it  waH  pivaeul  in  lieart  cnsen  \vith 
pasaii-e  coDgeation  of  the  lunga,  it  vaa  muvh  leas  eitenaive  than  he  expoot«d 
wDu)d  have  \ieen  the  čase.  lostead  of  being  greatest  ia  utitrol  steaoeds,  it 
waa  best  marked  wbere  aonic  and  mitnil  incompetenco  \veru  oumbined.  It 
pnilNibIy  rti4uin»  one  of  two  additional  agbncitia  to  briug  il  about,  uither 
damage  to  vbbbhI  walls  rendering  tTansudatiim  eaaj,  or  els«  tnterforenco 
vrith  the  Iyniphiitic8  which  drain  awny  lymph  from  the  lung.  In  a  healtby 
lung  a  very  lurj^u  umoiiut  of  fluid  cjin  bv  alisurljed  in  a  sbort  tirne.  Peiper, 
in  oxpt*rimentinj:  «u  rabbiti*.  found  that  30  to  25  cubic  inilliuietres  of  watt>r 
could  be  alj9orbed  in  a  few  minutoe,  and  a  niediuni-sized  dog  al>8orbcd  250 
oubic:  oentitutitrcs  iu  an  hour.  Blood  and  l*^  albumeu  vreru  abetorbal  with 
ftlmast  tn]ua.\  ra-sn,  und  cuttiiig  thu  vagiiH  and  »riiiiiatht-tiift  did  not  interfere, 
AppArently.  uith  iho  ali8or{>t)ve powor of  the  ItiiigA.  I^i^tllv.  Wa.<ibiitzky  und 
Peiper  found  that  8trychiiiDe  nastib&orbed  almoet  8ix  tiiues  as  rapidly  from 
the  luDg  aa  by  subcutaneous  iujfcliou. 

Rut  long-stHiidiug  ]Hissive  congesliou  iu  pulm»nury  capiUaries  may  in 
tirne  bring  about  thechatiges  in  the  ves^l  \valU  which  oause  transudation  of 
ly7Dph.  DiUtation  of  the  heart  und  ospocially  uf  the  left  ventriele  causo 
welI-markod  (£denia.     (iildoma  may  therefore  be  the  result  of — 

( 1 )  Kackwanl  preaBure,  if  capillaries  undergo  the  requi8ite  cluinge  wliich 
rendera  tranaudation  eaJDy. 

(2)  Torina.  whioh  probably  ali  act  on  the  ressel  ivalla, 

(3)  Interference  wlth  absorption  by  lyinphatica. 

Eipcrimuntal  evideuce  is  stil)  nece8aury  to  aulve  the  proldem  wliether 
uiuuli  Iranaudiition  occtira  at  ali  noruially. 

Hucbanj  has  pointed  out  that  (^ema  of  the  Inuga  is  nut  comnion  in 
aubacute  parouchvTiintoua  nephritis,  but  exti"emely  comniou  iu  cirrhutie 
RrightH  ditusa-se,  and  thureforo  he  conteud«  thiiL  tuxiuH  uIoul*  are  not 
Buflicient,  but  that  peri-aortitia  may  aet  up  irritaliou  of  the  canliac  plexaa. 
He  coDsiders  the  requi8ite  peri-aortitia  to  be  a  [viTt  of  the  iirterio-aclerooia 
so  eoiiiiiiouly  aaaociat^-il  with  cirrhotio  diseaac  of  the  kidney8. 

Etivloijy. — IrritantM  applieil  to  the  air-jHUMages,  auch  na  chlorinu  gna,« 
ether,  chloroforni,  aml  ao  furth :  and  chloral,  mo^thia,  muscariu,  i<Kliue  i-nr 
iodidfs,  nnd  pil«xjirpine  taken  int*?rnally.  mav  ali  tauf«  irnli-nm.  1'uppert, 
MiTteu,  Sjiundby,  and  otbera  huve  rtxM3unttid  casee  of  fatal  iiidema  follomog 
on  the  iuhalatiou  uf  elher.  and  oft<!n  aftcr  conaidurable  poriotU  of  lime 
(1  to  30  honrs)  after  the  aniisthetic  vvaa  udininistarvd. 

In  kidney  iin't'ctiou(4.  ^•8])(iMalIy  cirrhotJc  diseose.  it  is  not  uucummou, 
aUbough,  aa  lluehiirU  hiis  }MiinU'd  out,  the  toxia9  ahould  bu  eveu  greutur  in 
9iibiu;ul.t*  )>aroiiuhyuuitoua  diaeaae,  in  whieh  it  ia  of  muclt  leaa  fnMiuuat 
ooourrenee. 

Id  nome  fcvent,  mich  oh  inthiBUTJt,  ac-a.rlet  fovur,  meoalca,  Rinall-pox,  and 
ei!yaipolas.  it  Dccaaionally  oc^junt.  and  iilao,  but  vory  uxceptionalty .  whero  thnre 
ia  acute  inflanimatiun  of  i\w  ukiii.  aueh  as  erylhruiii,  eczeniu,  and  urticjiria. 
Whern  the  air-]NuttuL;^L-s  nnt  blocked,  ilh  in  diplithtiriji,  or  whi'n'  a  fnn<ign  body 
Ima  bucome  inipoctetl,  a>demu  muy  devidup  along  willi  a  at-ptic  puvuniouia. 
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It  iH  comuiou  iu  liearL  diaeaau,  and,  ns  idread)'  meutioued,  cspeciaUy  iu 
oombined  aortic  itnd  niitriil  incoinpetence,  and  it  may  occur  anuteljorcome 
on  aIowly.  The  chronic  cases  most  often  accoinpany  any  heart  or  other 
losion  cnusing  mueli  bitckward  pressure,  uuch  ob  broacUitis.  ctc 

IL  uav  alao  occur  wtth  a.ny  luug  inllammation,  varying  inuch.  iD  degree 
in  the  difterent  caae». 

A  d^ree  of  puliuonary  oMietna  is  a  freqiient  sign  of  the  approacb  of 
death  in  asthenic  aubjecta,  but  the  \veU-known  deuth  nittlc  is  oftou  liuiited 
to  the  tmcliea  aiid  bronchi,  aud  ueed  not  8igniry  a  \vidc-};pread  tedema  of 
thfi  lungs.  Ti  is  certainiv  luuHt  lik«ly  to  apjiear  whi!re  tailure  of  tho  left 
heiirt  is  the  direct  causo  of  death ;  and  in  diseasea  of  the  nervous  8y8ten), 
und  C8pcicially  in  the  Bubject«  of  alcoholism,  poesivc  or  chronic  ccdema  id 
of  uommun  occurrunce. 

Lastiv,  after  reiuoviug  by  puracenteaia  a  large  pleiiral  etfuBion,  albii- 
minoos  expectoratiou  somotimus  »jcciirs.  It  depends  alniost  alway8  on 
exccssive  auiounta  reuioved,  and  it  uiay.  wheu  it  occurs,  teruiinute  fataUy. 

Pathologicid  Anatomy. —  In  iu:utf.  u^denia  the  lung  is  heavy,  and  on 
preasuro  an  cnormous  araount  of  watery  Huid,  sotnetiiues  blood-staincd,  can 
be  8queezed  oul  froiu  the  cut  surface.  The  iluid  may  be  frothy,  or  there 
tnay  be  little  air  lufb  t!xcepl  in  thu  bruiichi,  und  the  bing,  berore  the  Huid 
is  removed,  generally  sinka  in  water.  The  aiuount  of  blood  in  the  veaselB 
varies,  and  tho  lung  is  sometimes  extreniely  pale.  It  is  elastic  on  pressurc, 
aud  the  luark  of  the  oomprcssiug  fingcr  is  8peedily  eflaced  The  luug 
Ujarn  reatiily.  The  e.\iidatiuu  is  not  liuiit«i  to  air  vesiclea,  but  is  alao 
interstitial  in  position.  In  cArojjic  cedema  the  ela8ticity  is  much  rednoed, 
and  the  pit  left  by  the  finger  remains.  The  bases  of  the  lung  and  the 
lower  lobea  are  most  frcquontly  aRected. 

Clinienl  Features. — Iu  au  acute  aud  extenflive  (i^denia,  dyapna!H  nipidly 
develops.  the  faco  bticouies  pale  and  c'.yannRed,  and  the  veins  iu  the  neck 
are  distended,  whilf  cold  8wejit  appears  on  the  faoe  and  body.  lireathing 
soou  beconics  inc.rwi8ingly  rapid  and  jminful. 

On  iuspectiuu  the  Lhest  waU  uppcars  unduly  distcuded,  and  the  extra- 
nrdinarv  muauIeH  of  iuspiration  are  lirougbt  int<j  pUy. 

The  percussion  note  is  increa8ingly  dull  over  the  aflfectetl  area  of  lung^ 
e6pecially  over  the  lower  part  of  the  chest,  while  above,  a  distinct  tyiupanitic 
note  is  geueraliy  obtaiued,  indicating  relaxation  of  pu!mouary  Bepta.  The 
breatli  HoamlK  are  niasked  by  liue,  and  lutur,  by  coarse  rales,  and  are  not 
infrequently  feeblv  bronuhiai  in  ty[)e,  while  the  vocal  resonance  is  often 
8omewhat  diminished.  The  sputuui  \vhich  the  patient  con8Uintly  coughs 
up  is  copioiiti,  waUiry,  or  souieffhat  frothv,  aud  not  infreqiiontly  blood- 
stalned,  and  contaius  a  vttryiug  uuiulter  of  reil  bltMid  corpuscles,  a  few 
leuoocjtes,  and  a  large  anuiiint  of  nnicin.  If  the  tedema  increases,  the 
Iower  interspacčs  become  indravvn,  the  diaphragm  iiaralysed,  aud  the  putieut 
[Hissti8  iuto  a  atatc  of  atupor  or  deliriuiu ;  and  the  hcart,  which  bas  up  to  thts 
tinie  been  actiug  fairly  atrDugly,  becouiea  weak,  irregiilar.  and  rapid,  and 
death  ensucs  souietimes  in  [-.(mi])aratively  few  hours. 

The  cliuical  pictiiro  of  ckTunic  nnderaa  is  a  more  protractod  one,  but  the 
pbyaical  sigos  clo3ely  conespoud.  There  is  the  same  dy8pno'a.  witli  marked 
orthopnoea,  and  the  feeliug  of  chestt  iKinatrictiou,  if  not  m  ag<mi»ing,  Sh  merely 
dissiinilar  as  regards  dt^ree. 

Ono  peculiar  type  of  fcdoma  require8  brief  reference,  and  that  ia  a 
periodic  form  of  acute  oedema.  It  occure  in  chronic  Brigbfs  discase,  in 
arterio-sclerosis.  and  souietlmcs  in  aortic  disease,  and  Pansot  and  Spilliiian 
have  deeeribeil  ilH  uppearauce  in  aneur^'sm  of  the  heurt.     Where  one  of  the 


I 


LIJNGS,  VASCULAK  lilSOIlDEliS 


165 


Ig  conditiona  exifltK,a  trivial  excitin^  vanac  actcount«  for  th«  ouaet 
of  the  redema.  such  as  escessive  phjsical  exčrtioD,  a  heavy  meal,  a  scrong  cigar, 
or  it  may  in  Bouie  cuaes  occur  vvhcnevur  thc  uDrortuuato  patieut  aasuuiea  tlie 
rccumbeut  postm-e.  The  avmptomB  uome  on  rapidlv,  but  often  ar«  urretileU, 
oud  Ihu  euflerer  reuoreni,  althnugh  eventuallj  an  attark  niay  pn>ve  fatal. 

The  dioffncsU  is  rarelv  ditticiUt,  the  dirspima  with  thoking  scnsations 
and  the  increasiug  uiiuibcr  uf  moiai  Roumls  heard  nu  uufiuultiug  thu  hiu^s 
uru  alone  sulticiont.  More  skill  ia  ofLcu  iiequirb{l  for  i-ecoguiaing  tlie 
i-4use  of  thu  ctindition  ttian  for  dtiuidin^  upon  '\l»  eKiHtence. 

The  ireatmt.nt  of  the  acute  form  conaist«  in  an  atteiupt  at  removing  or 
neutralising  the  f^ent  at  work,  by  adniinistoriug  purgutlves.  diuretics  aud 
diaphoretius,  and  by  countt!r-trntiiDts,and  Bttcutiou  ahoiild  Vie  dtri.-cted  at  uncu 
to  the  bliolugiciil  fiictor  if  diacoverable.  MuHcarin  um  be  anlaguuitied  by 
aLropio,  and  in  tite  ccdema  of  Bhght'e  diseaae  the  skin  aud  buwet3,  und 
sometimee  eveii  Ihe  kiduey8,  niay  be  vigoroualy  btiuuilaled  with  bcueticial 
restUts.  It  is  vory  doubtfiil  whether  vaso-motor  stimulaut«  are  of  any  real 
value  in  counleracting  the  suppueetl  vaHo-motor  paralyHiB,  ulthough  TrauU« 
Fucommcnds  uc-etaCe  of  lead  in  ^  to  1  grain  doaea  giveu  frcquently. 

lu  the  iiniema  of  baukwanl  preaeure  relief  tdiould  be  ut  onue  attbrdtid  by 
Um  direct  withdra\val  of  blood  from  a  vnin,  by  removing  tlie  venous  t^on- 
.gestion  hj  purgation.  dinresia.  and  soinetiniea  diaphoreeis,  and,  la8tly,  by 
trying  to  regtilatc  the  heart  by  thc  aduiiuistration  of  digitalis,  caftcin,  or 
olhcr  cardiac  tonia  Where  hydrothorax  exiat«,  ]>aracentesut  and  the 
n^inoval  of  a  pari  of  the  effnaion  should  not  be  too  long  deliiyed. 

Counter-irritation  is  of  groat  value  in  ali  caaes  where  the  skiu  can  with 
8afety  be  Btimiilnted,  aud  umstard  |>ouUiees  or  the  ordinarv  mustard  leaf. 
iodine,  tly  bliatera,  aud  in  Bouie  casm  a  liot  bath,  to  which  1  or  2  pouiids  of 
mustard  havo  boen  lulded,  are  ali  usefnl  Miethodn  of  trejitiuetit. 

Saline  purgatives,  given  in  coucentrated  forui,  probabIy  ansner  the 
pxu-poae  of  hyd^iigoguo  oathartha  most  effectively;  and  pilocarpine  in  the 
cedeuui  of  Bright'«  dieease  sbould  be  admiuiHtered  by|AKli-rniiciLlly  (^  Lo  \ 

Žrain).  The  auttmr  hasseen  in  more  than  one  casti  of  uniiiiia,  pitocarfiiue 
ring  abmit  auuU.'-  a>denia  of  the  luugs  whi<jh  it  in  so  often  given  to  relieve  ; 
but  when  a  fatal  roHult  is  impending  it  in  ccrtainly  worth  u  triid,  although 
it  might  bc  delaved  uutil  utber  remedies  had  failcd  to  nAbrd  relief. 

Surrouudiug  the  patient  with  hot  bottleH,  plac«d  uutaide  a  Hiugle  blanket 
covering  the  {uttient,  and  then  a  number  of  blanketH  put  nver  the  whoIe,  is 
»n  ea8y  inet)io<l  of  entturing  rapid  diaphoreais.  although,  where  obtainable,  a 
hot  air  lutli  ta  much  uiore  enicacious. 

OeciMionallv  emeais  IR  of  great  value  for  fUuiriug  thc  liirgur  bn)uchi, 
and  a  hyi>odorimc  iujectiou  of  apoinorphine  (,\(  to  \  grain)  is  the  lieHt  agent 
to  use.  In  exoeptional  caaes  tracheolouiy  and  artificial  irritation  of  the 
upper  air-pastuges,  or  eveu  auction,  havu  beeu  tricd  vrith  suecees  wbere  the 
jhiLieut  waH  in  imminent  danger.  It  is  dillkult  to  ofTer  auy  tmggestion  u 
lo  the  prophylaxi8  of  ether  and  rhlorofnrm  nileniaa — ihev  are  so  mre  and 
then^fore  unexpGOted,  and  so  usuully  faUil  when  ther  do  oconr;  bul  t<i 
ohviutti  ihu  [rdeiua  followiug  jjaracentesit*  of  the  lhorax,  it  is,  as  a  rulo,  only 
utxM*jiaary  to  Uuiit  the  aiuonnt  of  fliiid  riiMiovod  at  one  linie,  and  tri  remove 
that  aniount  as  Klowly  ns  poHsiblia. 


TllBOMUOSIU  or  TIIK    PutMONAHV   AKTKIIIK8 

The  frequency  with  whiuh  unte-uinrtem  clotting  oocnm  in  the  riglit 
auricie  and  voDtriclo,  and  in  the  puliuouary  arleries,  is  recognind  mor«. 
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perhapB,  at  post-moitem  examiiiatioiis  tliun  \jy  any  detinite  clinical  evidences 
of  the  condition  Ijefore  death,  ulthough  it,  UDqueBtiouably,  is  often  direcllj 
reapoiisiljle  for  the  fatal  event.  It  is  8pecially  liable  to  fxx-.ur  iu  pneu- 
nioniii,  but  Jt8  development  in  that  di&e;i8e  and  Tuany  other  conditions 
must  \ye  considered  to  be  due  as  uiucli  almost  to  the  llugging  heart  as  to 
tlie  spt^ial  lendency  of  blood-clottini^  in  lobar  potniiimiiiu. 

In  the  autlior'8  experience  of  rather  nver  Bixty  cases  of  ty[ii<uil  lobar 
pneunionia,  the  larger  pulnionary  arteries  alway8  contained  some  blood- 
clota  partly  decolorised,  but  ofton  maiiily  coloured,  and  only  in  about 
5  per  cent  of  theae  caaes  wa8  there  absoUiLe  bl(x-kage  of  some  of  the 

f)ulmouary  arterien  witli  ririiily  aJhereut  deculorised  cloL  Tlie  BO-called 
iyi»erinoLic  t^onilition  of  tho  blooil  i«  not  liiiiited  to  lobar  pneuiuonia,  biit 
ia  coraniou  to  not  a  few  inHainmatory  conditions. 

The  blood  appears  to  tcnd  to  clot  firet  in  the  ap|«Ddix  of  the  rigbt 
atiricle,  and  vrhere  that  chamber  ib  flllcd  with  almost  entirely  \vhit4:  ctot, 
the  oldeat  jind  iiifist  adherniit:  part  is  alw)iys  tliat  sitiiated  in  the.  ap])endix. 
(ienemlly  the  white  clot  in  the  right  ventricle  ia  not  so  large  in  amount, 
and  it  forma  firat,  ap|mrontly,  in  the  ajiHcea  between  the  eolunina-  c-arnea; 
e3|iecially  near  the  apes,  to  whith  it  niay  ^jecome  firmly  iuiherent,  and  from 
which  it  may  extenti  up  the  pulmoDary  artery,  fonning  a  čast  of  the  cuspa 
at  its  oriiice,  and  reachiug  weU  beyond  the  divisiou  of  the  art«ry  into  its 
inain  brani:htM.  Sometinit«  the  cint  commencea  al  the  cus])K  and  exteuds 
into  tlie  larger  puhnonary  arteriea,  but  here  it  rarely  lills  the  who]e  himen 
of  the  vesscls.  and  is  na  a  rulc  readily  removable. 

Whcie  one  large  pulmouary  artery  is  8pt!cially  thrombosed  with  finidy  ad- 
herent  clot,  there  is  genRrally  some  definiUt  t!xplanatory  cirtumstauce  which 
JH  not.  however,  primary  arterial  disease,  but  ratber  a  locjil  lung  comlition. 
8uch  08  pneumonia.  tuberculosis,  or  gangreno  afl"wting  the  area  involved, 
vvhich  had  iudirectlv  brought  about  chimgcs  in  tho  veBscl  wall8  pennitting 
of  Lhe  foagulatiun.  Tlie  dot  iriav  in  such  a  cuse  cotuplelely  lili  the  vefisel 
and  U'  firmlv  arlherent. 

It  is  hardly  necewwry  to  reuiind  the  reader  that  thrombosis  is  an 
inevitable  result  of  embolisni,  both  the  distal  v<y»el3  in  the  area  affocted 
being  tilled  with  clot,  uud  ulso  tbrombosia  geueraUv  occludes  the  vesael  on 
lhe  proximal  sidc  up  to  tiie  nearest  patent  bmnch. 

Throntbosis  may  also  follow  pressure  on  a  puhnonaTy  arterj-,  such  as  a 
tnmour  might  induce.  It  is  very  doubtful  whcther  throml-osia  iu  the 
puhiionary  arteries  is  ever  of  ajioutaueoufl  origiu  as  ui^ed  by  l'itt,  who8c 
statemente  Knd  some  favour  with  Fowler.  Cases  of  thromboaia  have  been 
dear.ribed  occurring  in  the  general  venous  By8tem,  and  siniultaneou8ly  in 
pulmonary  arteriee.  but  thcy  are  open  to  ciucstion.  and  it  seenis  unlikely 
that  any  sn-called  ajmnt-aueous  pulmonarv  ihromboais  occurs  oltiLT  tl)an 
that  comujeucini;  in  the  right  heart. 

Once  thrniidflsia  has  occurred,  organisation  of  the  dot  followrt.  Gener- 
ally  the  vessel  beconica  obliterated,  although  occa8ionaIly  tunneUing  of  the 
elot  by  tbc  formation  of  large  blood  s[)ace8  may  cnablc  circulation  to  be 
re-establifiheil  t<f  a  certain  degree. 

Throiidioaia,  apart  from  embolisni.  nirely  causes  hu-morrhugic  infarction. 
GeneiaUv  the  affected  area  of  hiug  undergoea  collapee  with  considerable 
ccdema,  and  often  consolidation  of  lung. 

77*ff  clinical  fraturts  must  vary  gpeatly.  If  ihromboais  bcgine  in  lhe 
Iteart  it  n)ay  be  riierely  au  ante-ninrtem  plienomenon,  or,  as  someliuies 
happens  in  lobar  pneumonia,  it  may  caiise  sudden  denth. 

Localised   thronibofia  in   a   pneunionic   or  tubercular  lung,  or  whcre 
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maliguant  iutiUration  is  reapouaible  for  tlie  conililion,  uiay  add  no  special 
ulinical  i«jitum  other  than  innreaaed  (Iyai>nwA  and  c}*anosi8  especiallj  od 
nnv  exertiou,  and  this  alone  nmy  Buggefit  to  the  pbjsiciau  tliat  thromboais  has 
takcu  plače.  The  eliaical  fcaturvs  cIoseIy  i*C8cmble  iDfarction  Irom  embolisin, 
and  may  be  quite  indistiui^uishable  froui  it,  and  obviuiuly  liltlu  can  be  said 
u»  reganlH  jTr^^novM  becauae  so  manj  varied  degrees  of  thnunboeis  occur. 

The  Ireatment  aa  a  riile  is  entirelv  preventive. 

Amrnonia,  cther,  aud  general  AtiiuulantA  Daturally  sugge^t  themselvca  lo 
the  phvsician  as  lilvely  ta  avert  throiitixisis  vkhert*  it  is  to  lw  dreadetL 

Once  it  haa  oix:iirreil,oxygBn  inhalations  may  aid  the  unailUcted  lung  to 
overUike  the  extra  call  tnade  upou  it,  and  opium  might  be  given  to  allay  pain 
aud  ealni  the  feeling^ of  dread  and  aaxiety  which  greatlv  add  to  the  paticota 
eulleriDgs. 

PlJlJlIONARV   ElilBOLISM 

This  is  a  ver}*  coiutuou  cundition  whercver  ttie  right  auricie  bccouiea 
KreaLly  culargod  and  blo<xl  Uiuda  tu  clot  in  itt^  appeudi^.  It  oocurs,  there- 
foro,  in  any  diseoso  vrhich  ioduccs  markcd  enlargement  of  the  right  heart, 
aud  eBpeciaUy  mitral  stenoaia.  A  bit  of  ulot  broken  oIT  enters  the  pulmouary 
artery  und  Ux:oiue8  iuijtauted,  generully  whpj(!  a  sniall  bmnch,  \v)nt-)i  haa 
[temiitt«d  of  its  passage,  divides  into  two  Biimller  branches  which  ure  too 
iiarrow.  The  embolus  may  or  nwy  not  contain  septic  or^anisuie ;  i  t  generally, 
AS  in  the  kind  of  čase  just  referred  to,  does  uot 

The  foUowiug  aru  the  uoiuuion  source«  and  varieties  of  pulmonary 
ciaboli : — 

(1)  Emitolt  froni  the  heiirt.  and  eflpecially  from  the  a]ipendix  of  the 
right  auricie,  and  much  more  rarely  from  the  rii;ht  vonthcle.  Very 
000MUouaUy,  and  i)robably  wheru  tlie  right  ventriclf  is  t^oo  large  or  octinf^ 
too  weakly  to  athnit  nf  Iteing  pmperly  Rmptipd  with  each  syRtole,  dota' 
fonn  between  the  eohimute  camete ;  also  where  endocarditis  esists  in  that 
chatubcr,  aud  whcro  clots  form  over  au  area  of  cardiae  softening  (infarctioa), 
portious  of  clot  may  become  detaehed  and  form  emboli  Ltutlf ,  cardiae 
iboli  muy  rusiilt  froin  HndcK^arditis  with  vegetatiuns,  simple  or  ulccnitive, 

stine  either  the  triciiaiHd  or  imlmonarv  cn8i>s  This  ia  rare  ou  the 
rigtil  side  of  tlu^  head,  at  leaat  as  a  primar}*  leaJon,  aUhough  more  eommon 
80ooudary  to  endocarditis  of  the  aortic  or  mitral  valve«,  biit  hita  of  clot  may  iu 
Buch  cuaefi  be  detaehed  from  the  v^etatiuns,  especiaUy  if  they  are  uloerating. 
aud  pulmonar^'  emtmli  will  renult. 

{'2)  Where  thromboais. simplo  or  septic, occurs  in  any  of  the  veins  of  the 
body.|iartof  the  clut  muy  be  dialodged  and  fonn  an  ('ml>olua.  Such  travelling 
eml>uli  uiay  take  origin  in  phlebilia,  of  aiich  frequent  occunenee  iu  the 
veina  of  the  lega  in  typhoid  fevcr,  anfl^mia,  and  niany  debilitaling  dit 
or  merely  as  the  re«ult  of  varicoeo  veins.  In  the  pueri>erium  in  women 
olota  uiay  l>e  dialodged  from  utcriuo  or  pelvic  veins;  aud  in  middle 
uur  diaeaae  thu  laterat  sinus  may  be  plugged  M'ith  clot  rrequcntly  septic. 
Thetae  are  among  thi"  coiumoneat  eiomple«  of  tlirondK^is  in  vejn«  whi('h 
miiy  give  rise  to  emboli. 

(3)  A  bit  of  olot  may  \tf.  diiipUced  from  the  proximal  part  of  the 
]jtilm(nmry  artt>ry  umi  block  a  distant  bmuch.  Thia  ia  a  mre  reault  of 
utbemrna  of  the  puImonary  artery,  and  aometimes,  aa  in  one  caae  of  iilcur- 
ntive  endocanlitia  aeen  hy  the  aiithor,  n-heu  a  communiuition  vma  enUiMisbed 
by  ulcenition  lietu-et-n  the  aorta  aud  Ihe  piihnonarv  artery,  some  vegeto-j 
liona  projecttNi  into  the  himen  of  iho  pidmt)nary  iirU}ry,  und  pulmoDi 
umlK)Iism  reBnltoiI  fn)m  a  imrtion  of  clot  being  brokeu  off  and  Hwcpt  into 
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tlie  pulmuiiai-y  circulabiun.  Rarely,  alm,  may  lumours  perfomte  either  a 
branch  o!"  iho  pulnionar}-  iirtery  or  one  of  thc  sjstemic  veins,  and  aUow  an 
emboluB  either  of  bioken-off  tuuiour  or  else  clot  to  reach  the  lung. 

(4)  Kat  ernktli  hlocking  the  cupillariett  mtlicr  thno  lai^er  puImon>try 
lArterios  mH.y  result  froui  Cmcture  of  a  bone,  ur  aii  estenaive  subcutaneoiiR 

wound,  and  more  nirely  in  diultetes  mellitiis  where  a  Itpiemic  condition  of 
the  blood  Bometimes  ezista. 

(5)  Air  emtioli  mfly  rceult  froui  veneaooUon  of  the  jugular  vein  in  the 
neck,  or  the  outrance  of  air  b}-  some  nieaua  into  Ihe  j^eneml  venona  circula- 
lion.  Thia  inay  caiisu  Hudden  death,  ur  if  in  snialler  araoiint,  it  greatly 
interferee  with  the  right  ventricle  in  its  action,  causiug  great  dilatation  of 
that  chaiuber  aud  geucrally  evčutual  death. 

(G)  Hvdatid  cj&la  froni  rupture  of  a  parent  [;y8t  have  in  very  exceptional 
fonned  eniboli. 

'VVith  80  nmny  varted  sources  of  eniboU  tho  exact  mode  of  blocking  of  a 
branch  of  the  pulmonar>'  ai'tery  \vill  depeud  on  the  shupe  of  the  olot. 

Slowly  forniotl  cuiboti  can  soiuetimcs  lic  recognised  liy  ihcir  stratificd 
3poaranoe ;  and  the  presenoe  of  septic  organisms  invuriably  leads  to  suppu- 
rativo  chouges.  Tberc  ia  alw)iy8  u  constderable  amouut  of  both  distal  und 
pn>ximal  thromlMMiis,  the  lalLer  extonding  to  llie  ueJin^Ht  [Kit^int  branch. 
Th«  btock  raay  be  ]>ertimnent  or  the  vessel  inay  be  reopened  after  organisa- 
fciou  by  tunnelUng  of  the  clot. 

GeneraUy  the  waUs  of  the  vesscl  bocouie  thickeued,  and  somctimcH, 
althougli  raroly,  the  veHsel  is  dilated  beyoud  the  olistruction. 

The  result  of  a  puhnouary  einl>oli»in  varies  greatly.  Ordinary  awptiu 
emloH,  as  in  a  čase  of  mitrul  »tenoais,  lorm  hitiuurrlmgic  infitrctions.  The 
vvedgc-ahaped  area  of  lang  denoting  thc  domain  of  tho  blookcd  artery  has 
ita  l»aae  at  the  pleuru  aa  a  rule,  aud  ut  the  apex  careful  (jjcamiuatiou  will 
diacloaii  the  plugged  veasel  with  the  embohia  in  situ.  The  infai-ction  is 
'■U8uaUy  in  the  lower  part  of  tlie  lung,  and  verv  often  near  the  anterior  or 
lovver  margin,  apparontly  becauso  emboli  tend  to  enter  the  branohes  of  the 
puUnouary  urtery,  goiug  to  the  lower  lol)e.  The  are^i  of  the  iufarction 
biilgoR  proininontly  (aft4*r  the  UiugB  liave  becu  reiiuived),  and  thn  plmira  is 
generally  oovered  by  a  thin  laver  of  Hbrinoiis  Ivniph.  The  hing  iuvolved 
ia  tinn  aud  consoHdated,  and  is  sutfusod  \vitli  blood  which  in  tirne  becomes 
aljflorbed,  and  gives  tho  tisaue  more  of  a  ru8act-browu  tbau  thc  earlier 
blfjod-rcd  colour.  Microscopicallv  the  alveoli  are  found  to  be  ut  lirat  lilled 
with  red  blood  i.'orp»Pcle3.des(:piaiTiiitcd  alvnnlarepithelium,  and  aoine  fibrin  ; 
but  later,  conisidorablc  increuae  of  int«rslitial  tiaaue  occurs.  The  broncM  in 
thc  ueighl>ourhood  mav  dilatc.  Thc  infaa-tion^  are  gCDerally  aiiperficial, 
but  they  uiav  bo  deep-He^L«d  in  the  lung  substance,  iu  which  taiae  they  do 
not  have  the  typical  wedge-ahapo,  but  are  rounded  or  oval.  Thtiae  pulmonary 
iotarcLioua  vary  grcatly  in  ai/o,  geuerally  ineasuring  one  to  two  inohes  at  the 
ba«e  of  the  wedgc,  Itut  a  vvholc  lobe  iuay  bc  involved,  or  on  the  other  hand 
they  may  be  of  extremely  sinall  al/e.  AH  infarcUoua  are  uot  birmorrhagic, 
but  it  ia  deairablc  hefore  refeiTJng  tu  these  to  Ray  a  wor<l  or  two  in  t»xplaDa- 
tion  of  the  hajuiorrhage  into  the  obatructed  area  ol  lung. 

Pulmonary  arterie«  are  end  arteries,  but  the  alvcolar  capiUariea  freely 
anaatomoae,  and  prol>abIy  frouL  ali  aidca  blood  poura  iuto  the  area  svhere 
the  veaael  wall8  or  rathe.r  {.vi])illary  wal]s  have  undergone  a  ehange.  con- 
acquent  on  the  emboliam,  permitting  nf  Iree  diapedesia  Probably  enongh, 
according  to  Litteu,  the  vcssela  of  the  pleura  may  help.  The  blood  muy 
eacape  by  the  bronchi  and  bc  frecly  expectorated,  thua  giviiig  the  patUtnt 
atiffering  froni  Itackvvanl  pressure  much  relief,  or  no  blood  may  be  spat  at 
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ali,  aIUmid^  serenl  hage  hemanha^c  infarctians  arp  iireseDi.  Huniltoii 
of  Abadeen  bolds  thftt  tbeae  hffimorrlugic  iqK)plexics  are  noi  iMoeasarilv 
embolic  is  oiurin.  and  cbai  tber  mar  be  dne  to  ruprure  of  capillaiies  froni 
pKasnre.  the  Tedge-Hke  shape  lieing  due  t«  tfae  distriboDon  of  tbe  farcHichial 
ruhe&  While  ihm  is  no  reamn  to  snppose  ihat  siich  mptcie  ncrer  occurs. 
un  embolns.  ar  at  least  a  thnixubu6.  is  ahD(»i  alwaT¥  preaeiit.  and  can  Ite  louiki 
l'T  carefnl  eranunaDon  uear  the  apes  of  the  v-edi^e :  toid  alao  Hamiltons 
trieoTT  woiild  haidlj  ezjiLua  tbe  poaabilitr  of  sach  apop]exies  oocuiring 
viihoat  hiE!mopiTBi£.  and  tbi  chat  ditiiral  fearore  if  aometimes  wantuu;. 

An  embolism  pliu^ing  a  large  branch  of  tbe  pnhnanair  artor  xnaT  noi 
caose  a  hsmarrii^ic  in£uTX.  bat  nuj  canae  a^ema  and  dislensian  of  lang. 
if  jihnost  imrnediatejr  fatal :  ar  it  maT  canat  ooUapae  viifa  some  sairounding 
hirpiersEinu  and  disLensian  of  lune.  In  caitUlu^  emtKtlism  cndema  is  a 
(«iu2nan  icsolt.  but  ibe  čecree  raries  creaslj.  SepUc-  emboli  canae  septk- 
iniarction.  and  tbe  wedge-sbaped  area.  after  paasing  tbroiurh  a  more  or  less 
rapid  pnemnonic  stMgt.  breaks  down  and  fcnns  an  absc«^  vhich  mar 
mptore  into  tbe  pleura  and  sei  uy  a  pTO}>neumotboFax,.  ofien  of  a  ;.'an- 
grenons  trpe.  or  diae  tbe  csontents  nuT  lie  cx|«ctarated.  A  similar  resalt 
uuT  oecur  if  in  ibr  aren  of  infurction  eauae-d  hx  an  aaejitic-  embolus  septic 
organiaos  chance  to  be  present.  Tbe  actbor  bas  seen  one-  sucb  caae  vbere 
tbere  was  no  roason  U'  su^ijKoe  ibe  csicin&l  embc>lus  vas  otfai-r  tban  aaejitic. 

'_  'linieal  Ffatvm. — ^li>ere  a  lari:e  braneb  is  blucked  a  painfal  death  ii^ 
ineviiable.  and  mncb  dTspno-a.  pain  orer  tbe  cbest.  marked  c  vanosis.  and 
cold.  clanmiT  itersptiraiion  vitb  a  feebkr  rapidlr  actin::  bcuirt.  jsec^de 
ai^*bTxia  with  conndsiTe  aeizoref  ar  failai«  of  tbe  bearL  In  a  Itiss  im- 
medialelT  iatal  caae  tbe  dTTj:tnQ:-a  coDtinues.  but  the  beart  r^rains  6omewbat 
of  it?  old  strenjnb  and  reurulariir,  and  ibe  jiatient  maT  hve  for  dars  or 
veeks  vitb  lt:as  pain  but  c^ostant  disticas.  and  verr  often  ^tb  marked 
CbeTne-Sl-skes  breatbine:  should  tbe  area  inTcdved  intTeaae  hv  tbroml«i«siit 
ur  a  fre^^h  embc>lisui.  aeatb  mav  eusue.  £xopbihaliii'-H<  hn^  »»metimes  l>een 
"baenrti  in  tbesc  caaes.  Genentllr  tbe  paiient.  if  be  sunive.  lie^ns  ii> 
ppit  bl'*td  more  or  leas  frčielj.  C'aj.>illaiy  embolism  following  on  ftacture  of 
a  Ione  l>oue  iii  ftc>  apt  l<>  eontinue  increasins.  tbut  deatb  witb  extreme  and 
evCT-inLT€)a.SLQj  dvsjtncta  is  musi  probable. 

In  ibe  ordinaiT  biemOTrbacit  infantion  or  pulmonurT  asphTxia  uf  a 
beart  euae  ti<.>  fnieb  despeiate  ttriuptoms  derelu]).  Tfa«re  are  Itotb  sudden 
cardiat-  pain,  often  localisad  to  tbe  region  aifected.  and  dy?].in<i^a,  but  the 
distreas  aoon  TJeld.*-.  and  tbe  p&tient,  penerallT  in  a  few  bour#  or  davs,  sj»its 
blo^id.     Sometimee  fhction  mar  i*  beanl  over  tbe  area  icvulved. 

FrequentlT  tubular  brealbing  witb  fine  moist  rales  maj  V*  distinguistied 
over  an  area  of  infarction.  and  Bliould  oc>Ila}^we  octrur.  kc-alised  abaence  or 
enftieblement  of  bnsatb  Boand.«  mar  belj*  in  tbe  dia^osi?  of  the  condition. 
A  dull  note  on  percuBsion  ie  not  iufre^uent.  aud  in  aJl  proliabibtT  evidenci* 
'if  dilaiation  of  tbe  ri^bt  beart  will  not  t>e  wanting.  while  stmietimes.  il  is 
f*ai'l.  a  pulmouaiT  prgioUc  munnur  is  heard.  -Should  infarction  l»e  «»f  :i 
H^piic  natur*-,  ihe  Ijeclic  ternj-ierature  wiib  tv^iical  sneating  and  st^mi-niiu^s 
■liairluj-a  will  i«e  present.  wiiile  the  brovn^  or  ihoi-olatt--t-rtlouivd  ot"u»n 
;:au:jrenouB  smellin;;  t-putiim.  wjth  sometimes  developmenl  of  pTOpniMiimv 
ihfirai.  where  il  ow.-urB,  should  render  tbe  diagnoais  clivir.  Tbere  ouglu  X*> 
\kr  bttle  dilbcuhv  iu  diagnoKUi;  most  cases  of  pulmonarr  emlwUam. —  the 
cauKal  oonditioDB,  tlie  tj-jiical  drecpnu^a.  tbe  b^al  jiain.  and.  when  pix'!**n1. 
the  phracal  a^s.  render  rec-ognition  fairlv  easr. 

Tft-e  proffnogis  is  muc-b  more  dittiLult  to  delemiine.  Kvanjie  onlv  lu  I-biift' 
ca.H»f<<  of  beart  diaeaae  in  wliich  puliuonarj  infarc-tions  an*  common.  car  wo 
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give  gcaerally  u  iavourable  opinioD.  Bul  here  aUo  pulmonary  emboli 
prL>bably  iudicute  thiit  diltitutLon  ol'  tlie  riglit  lie^irt  is  pfuuiug  t^ejond  the 
limit  ol'  conipensatory  hypertrophy,  although  their  oocuirence  maj  Dot 
greatlj  incommode  the  patient. 

la  iLay  citsc  of  cmboUsm  the  prf^DOsis  given  sbould  be  most  guarded, 
liecause  u  sec-oud  cuibalism  uiay  occur,  thrombosiH  mny  occlude  more  of  the 
pulnionary  circiibilion,  and  tardiac  failure  inay  Bupervene.  Capillary 
embolism  not  merely  causes  extreme  dyspn{Ki,  but  tsapt  to  increnBe,  and  is 
theretbre  geacrally  fataL 

Tratiment. — Wbeuever  phlebitia  esista,  absolutc  reat  ahould  be  enjoined, 
and  niudb  miglU  I«  »aid  aliont  prDphylactic  measurea  duriug  the  puerperiuni, 
and  iu  ull  couditions  where  blood-t-lotting  occiirs  in  tbo  veins.  Where 
einbolisui  is  prcscnt,  rc»t,  oxygeu  iobulatious,  oplum  for  the  pain  and 
distress  aiid  iH}88ibIy  stiumlants  wheu  uoocs8ary,  are  the  OQly  remediea 
likBly  to  be  of  gervice. 

Syphili8  of  the  Lnngs 

Our  kuow!edge  of  botb  cougeuiLid  und  uciiuired  sj-philis  is  in  it  most 
unpatiatiK'tory  condition.  With  the  exception  of  tbe  typi("Jil  iuteratitial  and 
white  pneiimonias  of  congenital  Byphili8,  aud  gummaU,  coiumon  to  both  tlie 
coDgeuital  aiid  the  acqairod  forms,  we  know  nothiog  dotiQitcly,  and 
piLliuouary  lesioua  iu  caees  of  ac^uireil  sii-philis  are  Beldoui  of  a  parely 
Bj^tbilitic  natiire. 

1.  Congmital  Sypftilis. —  There  are  two  fairly  distinct  pneuiiionic 
varieties — {a)  The  \vhiU;  pneumonia  of  VirchQW.  which  is  fotmd  only  in  Btill- 
boru  uhildreu,  or  is  eompatiblo,  at  moat,  \vith  only  a  few  houra  or  dfty8  of  lifo. 
tt  i8  a  diffuse  change  in  one  or  botli  lungs,  aud  ia  aometimea  confint^d  to  a 
lobe  or  part  of  a  lobe  onIy.  On  aectinu  the  affecte<l  lung  ia  wbite  nr  yellowi8]i, 
dry,  8hiDy,  may  be  alnioet  bloodleas,  ami  it'  the  child  is  still-born.  ia  airletss. 
The  chauge  cousiata  in  gieat  thickoning  of  alveolar  vvalls  and  enormous 
proUferation  of  epitheliul  ctdla  in  the  alveoli,  most  of  wtucli  are  dilated.  Tlie 
ppithelial  cells  are  uia)'kedly  fatty. 

(h)  The  interstitial  pneumonia  rarely  occura  alone,  and  generaUy  is 
laorc  or  less  combioed  with  the  vhite  form.  1q  ite  pure  form  it  consists 
of  a  aiuall-cell  iufiltraliou,  whieh  is  iuteralveolar  and  interlobulnr  iu  position ; 
dcstructiou  aud  tortuoBity  of  the  interalveolar  tiapiUarii«,  with  iHiriarteritis 
and  endarteritis  obliterans  of  the  snialler  arteriea ;  aud  peribronchial  increaae 
of  conncctivc  tisBuc.  The  alveolar  cells  may  htive  de3quamated  to  some 
estent,  but  do  not  aln)W  tlie  pi-ohferation  characteristii;  of  the  white  foriu. 
Iliese  chauges  niay  involve  one  or  VK)th  hings.  or  be  conlined  tn  a  bthe  or 
portion  of  a  lobe,  aud  if  limited  are  compatible  with  life,  although  teuding 
tocausepuliuonaryweakness,andatiubilitylobronehiti6,broDcho-pncumoniu, 
and  BO  fortb  ;  if  uiutb  bmg  is  involvetl,  life  is  bound  to  I>e  nhortened. 
Oumraata  also  oimr,  OBiiei-iallv  in  conueetion  \vith  tlie  intertttitiiil  form. 

It  is  very  rare  to  hnd  thefte  forms  of  pulmonary  discase  in  cases  of  uu- 
doubted  eougeuital  syphili9,  imd  it  is  much  more  common  to  aee  infimts, 
the  Bubjecl  of  cougeuital  Hypbilis,  Hhuvviug  evideuc«  of  pulmontiry  (.id>er- 
L'iiloBi&  Cerlain]y  eongenital  8y]thili8  renders  the  uliild  liabte  to  brnncbitis, 
hroncho-pneumouia,  aud,  abovc  ali,  to  tuberculosis, 

2.  Acquir€d  SifphUis. — Uummata  ocčur  in  the  tertiary  8tage,and  po«sibly 
brouchilis  may  be  iiasociated  with  the  typical  8econdary  pharyngitiK:  but 
ljeyond  tlie  cieabricial  HcarH  folU)wing  in  the  wake  of  the  gummata,  and 
caueing  localised  interstitial  changes  wherever  gummata  have  appeared, 
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Hnd  sometimes  stenosis  of  the  trachca  or  a  bronchus,  wc  kDOw  litUe  or 
uoibiog  of  the  efiecta  of  acquired  sj-pliilia  on  the  lungs. 

Oummata  are  single  or  multiple,  imd  niay  ha  of  ali  sizef),  from  a  millet 
aeed  to  a  hens  egg,  although  the  larger  ones  are  rare.  They  maj'  oecur 
iyv.here.  but  preferablv  ulong  the  Uue  of  tbe  targer  bronchi  und  interstitiul 
>ta,  und  pcrbiii«  mo8t  markedly  uear  ihe  root,  aud  in  the  lower  lube. 
Theae  guiumata  resemble  j^iiiiiiata  clsevliert',  pasaiii;^  thraugh  a  f^latinotie 
tu  a  tibrouH  etage,  and  tendicg  rather  to  form  a  fihrous  nodiile  than  to 
break  down  and  form  an  aboceas.  Tbc  guiuinata  uiaj  iutiltrate  surrounding 
luDg  tissue,  and  when  cicatrisiitioii  bc^gins,  grcat  disLurtiou  aud  acarring 
iucvitably  result.  It  haa  beeu  suggeated  hy  Counuilinan  tbat  the  pn»ws8 
is  origiuallv  a  pneiinionic  one  witfi  thiekening  of  capillariea,  etc.,  and 
seoondary  necrosis ;  but.  generali^,  gunmiata  are  not  found  in  post-niortom 
(;a«es  uutU  cicatrisation  is  far  advanc£<l.  and  the  earlier  stuges  through 
which  the  uodule  haa  pasBed  are  indistingulslmbla 

There  inay  be  a  fomi  of  fibroid  phthisig  dne  to  acquired  syphili8,  and  if 
80.  it  will  probrtbly  commenee  at  the  root  of  the  lung  and  work  ita  way 
outwardR  »long  the  m^ia.  with  the  formation  of  giimmata  and  reaultiiig 
cicatrisation.  It  ib  verj  doubtful  if  true  pulmonar)*  e^cavation  ever  occurs 
due  to  sTphilis  alone,  and  as  yet  no  abaolute  proof  exists  of  an;  sucb 
condition. 

Narruwing  of  the  trachea  and  bronchi  maj  foUow  a«  the  resull  of 
gumiiiata  and  caiise  grave  stenosis.  sometiuies  with  localiBed  bronchiectatio 
dilatations,  and  it  iimy  bo  fKissible  to  diagnoee  sucb  cases  of  »tonosis  by  the 
Btridur  iind  fcobler  breath  soundfl  over  the  aOected  lung,  vvitli  sometimes 
evidence  of  broucliieclatic:  cavitj  formation  l>ehind  tbe  sLricture,  witl)  the 
expoctoration  of  tlie  iisual  very  cbaracterifitic  aputnm. 

Dyspncea  varica  in  degree  with  the  amount  of  interference  with 
re6]>iratiou.  and  the  hectic  temperature  m«y  yield  some  belp  wbere  much 
bronchiectutic:  dilutatiun  exiatti. 

Thr  diarinims  in  obviouslv  extreinely  ditticult.  and  the  tuberclc  biicilhm 
abnuld  be  carefully  excluded,  ahhough  there  is  no  reason  why  pulniouary 
tubercnlosis  and  ftjphllis  shoiild  not  exist  together.  Ccrtainly  a  syphilitic 
history  aud  the  evidence  of  gummata  elBewhere  are  of  greal  help  even 
ultboiigh  the  lung  auffers  inlinitely  lens  fre(iuently  than  any  other  organ  in 
tluit  diaease. 

The  Proffnosis. — Stenueis  once  dcveloped  is  difhcult  to  cure,  altbongh  the 
development  uf  fredi  gummata  may  be  aiTcetcd,  and  tbose  not  actually 
iTaDRformed  int*>  cunnectivc  tiasuc  may  be  made  to  disappear  by  viguruiifi 
anti«yphilitic  treatment. 

1q  one  eaae  in  the  writor'a  own  exporiencc  fairly  large  gummata  were 
fouud  in  butb  liings,  Huialler  oneu  witb  uiiiuv  cicatrico«t  in  ttie  Uvcr,  and  the 
l^mlient  Hnccuml>ed  after  eitensive  oerebnd  tlirombuHiH  witliout  having 
HiUrcred  much.  if  any,  inoonvcoience  front  his  puImonary  liisionH. 

7'rrafnunt.  —  l*rompt   treatment   with  potassium  iodide  varicd   with 
jaercury  ih  iudiciited,  and  the  greatest  čare  abould  bo  taken  of  the  patientB 
leral  liealtb  by  adminiatering  tonic-Ji,  sucb  as  tran,  anenic,  und  cod-liver  oil 

Itiitha  Huited  for  ny]ihiliticH.  raainlv  fnr  tbe  inercurial  innnution  trejit- 
mcnt  practiaed  al  tbese  reaorts.  are  wortlj}'  uf  irial.  und  VVootlball  Spa, 
Aix-bi-Cba|M;lle,  aud  many  othent  desene  U*  1«  mentioned. 

Tlm  uHual  nuilical  trtuitment  fnr  bronebioctaais  sbould  bc  triod  in 
wboro  tbe  atonosia  haa  led  to  dilutatiun  of  broncbial  tubes  bebind  tbe 
Ktriiitnre,  but  conipamtively  rnrely  can  the  stricture  l»e  dihited  or  othenviee 
ndicved  by  aurgicjil  meaHuroa. 
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Abscess  of  Lungs 

Snppuration  ia  or  may  bu  a.  »tage  ol'  ^uvtimL  puliuonary  di&eaaea,  fully 
deacribed  elBewhpre,  but  atiacesH- forma  ti  un,  in  the  ui^uhI  ncceptancH  of  tbu 
U?nD,  13  due  to  the  foUowing  conditions : — 

(1)  It  may  bc  the  result  of  jmcumoDic  cousoUdatioD,  lobor  or  lobular. 
Whero  liepatisetl  lung  does  not  resalve,  yelIow  may  succeed  th«  gray  stage 
of  he|»atiHation ;  uiid  where  a  can«  of  lobar  pneunionia  tflrminattJB  fataUy, 
whether  the  microbes  present  Ije  Frankels pneumocoociia or other organiams, 
and  perhapa  most  fi-equently  \vhere  a  uiixed  infectiou  exists,  evidence«  of 
part  of  the  alfcctcd  Umg  havinjjf  bi-oken  dowu  nre  not  \vauting  aa  a  rulc. 

The  cuudiLiou  uiay  not  iu:tuany  li«  a  \vell-de(inecl  nbsisiSB,  but  a  ^Iairy, 
punilent  exiidation  may  Imj  obUiine*!  by  pres.sure  on  tbi;  i-ut  surface  witb  the 
kaife  after  makiug  a  eectiou  tlirough  the  aflected  lung.  There  may  bo 
present,  alao,  iu  a  pneumonic  luog  Biiiall  auppurative  areas,  prubably  due 
either  to  interference  with  the  blood-8iipply  to  the  jMirL,  ptilinouarv  throm- 
Ijosis,  or  else  local  infarction  by  pyogemc  organisms. 

In  uutuy  caBtis  uf  lubuhir  pneunionia  tlie  hrunchial  tubes  are  plugget! 
with  aeptic  pus,  and  the  Inbulen  afiected  iiiay  have  lie^in  to  break  down. 
TbiB  is  most  like!y  to  ocour  in  aspinition  pnounionias  dno  citber  to  inhala- 
tion  of  eeptic  material  from  inalignaat  or  uthor  ulccration  of  the  respiratory 
tract  including  the  uufie,  or  tu  the  insjiiration  of  foiMl,  and,  ]ttstly,  wherti 
the  vitality  of  the  lung  has  beon  interfered  wiLh.  as  hy  preaeure  ou  the 
vesaela  and  nerves  at  its  root  iu  aneuryBin,  uiediastinal  tuniour,  etc. 

Cancer  of  the  oisophngus  frcqucntly  crodcs  the  trachoa,  or  sometiines  one 
or  both  of  the  bronchi,  just  ut  tbtiir  bifurcatiou,  und  while  most  probably 
thi!  t;onh«MjiJ(;nt  auppurative  itbanges  in  the  lung  ^^ill  lie  of  the  nature  of  an 
inspiration  pneumonia,  conaiderable  abscess- formati  on  n3&y  accompaDy  the 
local  intiltration  of  lung  tisauo  by  tho  tumour. 

(2)  l*yajmii;  aljsccsscs  uiay  occur  in  tho  lung  juBt  aa  they  do  el9ewhere. 
They  are  generally  similur  in  jHJpition  to  ordinarv  puImon«ry  infarction, 
naniely  anhpleuml.  and  niay  be  \vedgy-8haped,  and  tbey  niay  be  very 
numerous.  These  septic  infarctions  rapidly  form  abscess  cavities,  frequently 
teud  to  bccome  gangrenous,  and  gencrallv  cauBO  verv  aculc  pleuhCic 
exudatiou,  while  sometlmes  they  perforate  luto  the  pleunil  aac. 

(3)  Munh  more  rarply  an  onliiiai^  pnhnonarv  infaretiou,  due  tt>  clotting 
of  hiood  in  the  right  auricle  or  its  appentlix.may  become  B60ondariIy  intectetl 
by  pyogenic.  organisms  frnni  the  air-paasa^eHj  and  aometimee  pcrforation  iuto 
the  pleural  hjm-  tiiay  fol]ow. 

(4)  A  neighbonring  absce*«  niay  open  into  tlie  lung,  as  from  the  liver 
(fcropical  abscess,  gumma,  etc),  or  a  canccrous  tumour  of  the  stomocti  may 
open  into  the  left  lung  through  the  diaphragm.  Special  reference  nmst 
alao  he  made  to  suppnratiou  of  brouchtal  glanda,  inediustinal  ubHcei«,  and 
empyemafl,  whieli  niay  aH  involve  tlte  lung. 

(5)  A  foreign  boi.iy  from  \Tithnut  niay  lodge  in  the  lung.  or  a  perforating 
wound  thruugh  the  chcst-waU  niay  cause  a  local  abso^eas  of  tbe  lung. 

(6)  Iu  casea  of  ama^bic  dvBcnterv,  where  tropical  abaccsses  t>a.-iir  in  the 
liver,  they  may  also,  aUhough  lesa  fre(|uently,  be  found  in  the  lung,  and 
two  cases  of  the  kind  orcurred  in  the  writcr'8  esperience.  Tho  pus  in  one  of 
tbeae  oontained  the  amceba  aud  rcsemblerl  iu  general  appearance  the  typiciil 
abaceaaea  iu  the  liver. 

(7)  In  actinomycoais  aud  jiSi>ergillosis,  mippuration  and  abucess- formati nn 
le  rule,  and  occa8ionally  pnlntonary  }iydatid  cvsta  HUppnrate. 

Abseeas-formation  also  occurs  in  tubercular  disease  of  the  iungs  with 
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aLvity  formatioii,  aml  in  aome  of  th«  more  viriilent  fnniis  of  pneumnno- 
knnioHis. 

While  it  would  be  impoesible  Id  a  lcw  won]s  to  dcauribo  ali  of  thcse 
forms  of  pulnionary  abeceas  Lu  dutail,  it  ie  oaly  rc<|uiaite  to  atate  that  an 
abeoeBB  is  hIuiosI  tiUvavH  Hinruiiuiled  l)y  mi  area  of  h}i>enf  miu  Inag  more  or 
leea  exttmHivR.  and  gonemll j*  tlie  lung  in  tho  imrnediHte  neighbourhood  Bhows  > 
uell-marked  catarrhal  pneumooia. 

The  cUnical  features  vury  grcatt/  in  diHerent  caacA.  WheD  tho  abacess 
lias  umptied  itself  iuto  a  bronchiiH  the  sigua  of  cavil)'  formalion  may  I« 
rBailily  nhUiined,  liut  Boinetini^  thij  aliw%8»e8  are  nt  sniall  »ize  and  not 
eaailj  diagnoBod,  aud  in  pya'niic  conditions  the  p4ttieut'8  tieneral  cod- 
dition  is  so  grave  thal  litllo  utttiition  may  be  druwu  Ui  ihe  pulmoiiiiry 
condition.  Tho  sputiitii  fn<iii  a  pulinuuary  abscess  ia  ufLen  fuiCid,  and  uiay 
be  gangrenouK,  aitd  lung  tiKHue  tmn  alway8  \wi  found  in  largt;  aiiiotint  in  it. 
Whero  an  nhscess  opena  intit  tho  pleura>  an  enipyema,  nr  more  probably 
a  pyopneumothorax,  will  develop. 

There  is  Htlle  iieteasitv  for  discussiug  tli«  ditujnosU  or  jtrojmisis  whope 
many  vnriod  fonns  of  abscess-foriuations  are  Iming  considmčd  togother. 
As  a  rule,  pulinouary  abeeesa  is  a  Berious  couditiou,  uud  iu  uot  u  few  of  tlio 
forms  tabulated  altove,  reouvorj'  is  Mell-nigli  iiupuHublt*. 

Thf.  treaiment  varien  with  the  diflerent  groups;  biit  a  single  abacesaj 
ehould  be  opeDod  if  poesibic  and  freely  dnitned. 
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ASPEBtllLLOSlS  AND  AUJRI>  CONDITIONS 

For  manj  year8,  aud  u«'rtainly  since  HugheH  lieunetfs  recorded 
in  1842,  infection  of  the  lung  by  the  spores  of  certaiu  fungi  has  been 
recof^Discd  disoaae.  Mayer  iu  1815  waa  probably  the  first  to  describe  the 
fungi  in  relation  tu  animals,  aod  manv  catios  have  been  descrilHMi  within 
thti laflt  twenty  ye«ni. 

The  A8p*rgiUus/umigtttun  in  the  most  coninum  patho-^enio  funcuH  io  the 
human  air-pQeBu;es,  whilt'  i>ucut)ioual  instance^  ol  iiifcrtiou  by  the  Mueifr 
corjfmbUvr  and  thu  Oidium  iillncafis  have  occurrwl,  bnl  tbey  arv  so  mre  that 
it  is  sumcient  to  give  an  jicociunt  <»f  the  first  nientioned  variety  onlv. 

The  A»pergiUua  fumiifatus  is  a  t}'p)cal  myoehal  fungus  lormiug  a  uet- 
work  of  fine  thtiiadM  whit;li  develop  hyphfi:  and  H|R>res.  The  spores  measun 
'J'.')  to  3*5  fL  in  dianieter.  aud  are  aluiost  tbe  »uialk-Mt  K[Kirea  of  auy  of  the 
nKpcrgillun  grou]i  nf  tungi.  1'lm  fungns  variej)  in  ciilour  U>  Hi)me  extent 
with  that  of  the  habitait  mu  whiijh  it  i»  gro\vin;^',  nnd  it  tlourishes  at  the  body 
tem[>eruturc.  The  HjMJreB  have  a  wido  disiribution  iu  naiure,  occurring  on 
the  leavett  and  lurk  of  auy  (inliiiary  truo  or  plunt.alnj  on  wbetit,  oat«*.  barley, 
rye,  maizc,  and  rice ;  and  tba  fungUK  iiiav  ruadily  Ih>  cultivatetl  by  damping 
a  piece  of  comniou  brcad.and  keepin^;  it  in  thnuveu  at  40"*  C,  for  some  bonrs,, 
wncn  vigoroua  coluni««  of  the  fuuguH  \vill  then  uiake  tbt^irappoaninoe.  Th( 
sporen  have  a  gr^^al  viUdily ;  tbey  live  for  year8,  develop  iu  ull  HOrts  of 
nutrient  media,  noiist  fnM'xing,  aud  thev  artt  not  kille<l  unli;m  lUcpuM-d  to  a 
temperature  of  over  00^  C.  Ttiej  abo  nuuHl  uianv  of  the  woaker  antiseptic 
■olulions,  and  thero  in  no  loss  of  power  of  development  with  increasing  age. 
Ho  toxin  i»  produced  by  the  fuugud  in  its  growth.  and  it  can  grow  iu 
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the  lunga  ol'  manj.-  animals.  VVlitju  vta  tluuk  of  ibe  freijuencv  with  which 
every  hunitiu  l»eing  oomea  in  cnutaut  wit]i  tho  spores,  we  niitumUj'  vvonder 
why  aspergiUoaie  of  the  lun^  is  not  a  dise^se  coiumon  to  everj  member  ol' 
the  IiiininM  race.  The  hiDgK  iiud  uir-p^ussjigea  nppear  to  L>e  abltr  to  resist 
^its  growtti,  mid  ti  ja  hi[/hly  probiiljle  that  it  ia  luvariuMj  n  Biit-imdiir/  iufeo 
tion  siiperitnpoaed  on  lun]»  tissue  iilrtyidy  difieaKeil,  nUhoug})  >i  niinihtir  of 
niuderu  writers,  K(:qod  and  others.  cUiim  that  a  priniary  puhiiouiiry  aaper- 
gilloaia  does  C3dat.  It  oertdinl}'  appeiirs  luore  reasomible  to  divide  bhc  disease 
into  group^,  pludug  iu  one  grotip  8i>oradic  casea,  wbich  almoBt  in  every 
instance  iinply  previous  hiug  diseaHe,  and  iu  the  olher,  ihese  cases  otvcur- 
riujj;  iu  tradea  tt-hei-e  larj^«  nmnbers  nf  sporas  wonId  prnbab]y  Hud  their  way 
into  the  lunga  of  tli^e  employed,  as,  for  exiiuiple,  uii)lt;ra  and  Iiair-coiulicrs, 
wlio  (:on3taritly  use  large  quantitie8  of  rice  Hour  in  their  work,  purtly  iu 
order  to  remuve  th«  greiisinesa  from  the  Imir.  Tlie  duHt  of  thia  flour  ofteu 
conbains  the  sjiores  in  targn  nundiern. 

Thei-o  ia  also  u  speeial  iudu8try  iu  Pariš,  tlmt  of  rearing  and  training 
carrier  pigetms.  These  pigeons  are  IVni  froin  the  niovith  ot  Lhe  traiuer, 
morning  and  eveniug,  and  tlte  foo<l  coneista  of  cannry  seed  und  various 
other  graius  on  which  the  sporca  are  froi^ueiitly  fouud.  Comp[irativeIy 
few  ai-e  engaged  in  the  pigeou  trade,  bul  liair-combing  auppliea  not  a  few 
inatances  of  wlmt  haa  bcen  teruied  endeuiio  aspergi))o»is.  So  friU  of  duat  ia 
the  air  of  the  hair-coinbers'  work.r<xmi8,  that  birds  nad  dogs  soon  die  if 
couliiicd  to  thoac  apartments.  cate  alone  iipi>eJiring  to  be  able  to  withgtaQd 
the  efTects  of  iuhaUug  duHt  hideu  vvith  the  spores. 

Apart  froni  the  <:a8t^«  diit?  tu  Lite  contilant  inhallng  of  dust  wit)i  spnres, 
it  ia  exti'emely  pnjbable  that  inaiiv  c^ises  of  the  diaeaae  occur,  and  are 
8imply  not  rocogniaed  becauae  maaked  by  other  puhiionary  couditious 
presen  t. 

The  diaeaae  itaelf  eiinulates  brouchitifi  and  plithisia,  acute  or  chrouic, 
aometiinea  with  nuieh  pncunionic  conaohdation  aud  ofteu  with  cavity  for- 
mation,  and  the  patient8expectorate  spores  and  mycelial  threads  ofteu  mixed 
with  blood. 

The  foUowiug  coexiateat  diseaaea  have  heen  uoted  iu  recorded  casea  us 
occurring  with  asjiergillnaia : — Emphyaema ;  chrouie  hronuhitia,  and  hronchi- 
ectasia;  p«lmonary  tuherculosia,  acute,  »ubacute,  and  chrouic;  diabetes 
mcllitua,  and  erapyeraa;  but  the  grc-it  uiaiority  aro  tubercular. 

Our  kuowledge  of  the  post-mortom  appearancea  of  uspergillosis  of  the 
lunga  is  very  iusvifhcieut.  It  ia  a  farni  nf  pseuiio-tiibenrulosia  ;  the  lironchial 
valls  are  much  tbickenod,  and  in  the  pneunionic  areaa  there  are  little  masacs 
of  fungi,  not  unlikc  actinomycosifl,  while  there  may  be  the  most  extenaive 
deatruolion  of  luug  tiasue.  There  ia  alwaya  activ^  phagucvtoaia  iu  the 
aHVxited  areaa.  In  the  so-cuUed  priuiary  ur  endf^nuc  form  occurring  in 
pigeou -trainera  and  hair-combera,  the  bing  conditiou  iuduced  by  the  fuugua 
ia  either  a  proc-esa  like  chrouic  puhuonary  tuberculoaia,  witb  eavity  foruta- 
tion,  'T  broucJiitia  or  bronchicctasis,  vvith  later,  pii]muuary  cirrhosis. 

Tbe  leading  dtuical  featuroa  of  Ihe  a^joradic  or  Be):ondary  fonn  are 
hiBmopty8is,  aligbt  or  aevere,  loaa  of  appetite  and  dy8pep8ia ;  a  dry  coiigh, 
with  later  purulent  blood-atained  expectoratiou.  und  more  or  lesa  rapid 
emaciation.  The  pbvalcal  »igos  of  cavity  forination  aro  easily  diatiu- 
guiabed,  and  are  fouud  aitiiated  iu  umeh  the  sam«  locality  as  tuherciilar 
vomicai  Hecitic  lempemture  ofteu  be^^na.  and  the  pjiticnt  may  oither 
graduaUy  recover  or  succumb  to  the  disease. 

In  the  secoud  or  so-called  primary  form.  tlie  diaeaae  begina  with  brou- 
chitis;  the  cough  ia  ofteu  extrcmely  severe,  aud  may  be  astbmatiic  iu  tj-pe ; 
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the  sputum  U  frothj  and  watery.  In  tirne  the  cirrhotic  pruce«}  beginii 
often  at  the  apicea,  and  the  broDchitis  may  subside, 

Ia  both  these  varietles  sporcs,  conidia,  aud  myceUiil  threadii  may  be  loun<l 
in  coaBideraMo  aiuouul  iu  the  sputum,  aud  the  t^pores  tire  uftoit  seun  iu 
bronchial  cella  Vorj'  fn«iuently  the  tuberele  bacillus  ultacka  the  afiected 
hing  if  it  has  not  done  so  betore,  aad  rapidly  aids  the  procese  c\' 
deetruction. 

How  the  fungus  becouies  arrcated  in  its  devclopmeut  U  a  very  dllhcult 
prubltim  to  solve.  The  fungiis  luanufavtureH  an  enunuous  aiuimut  of  car- 
bouic  acid  gatt,  but  it  is  qit»stionabIe  whothcr  that  fact  wi11  help  ua  much, 
althnugh  8o  large  may  the  quantity  of  carbonio  ucid  gas  evolved  froni  the 
fuDgus  he,  that  certain  vegetabtes  or  graiu,  if  covered  with  growing  fimgua 
aud  stored  iu  au  uuveutilated  room,  have  been  kitvwu  to  canae  afiphyxia  if 
uov  one  Hudtleuly  breathed  the  \*itiated  alniosphera  Lui-et  h^  foumi  a 
pyroxial  agent  in  the  fiingus;  but  the  accumulated  esperieuco  of  uaees  ol 
the  diaeaae  tbrows  doubt  on  this  statement,  as  Chcrc  is  uu  rise  of  tempera- 
ture UDtil  ulccration  hau  comnienced.  Vhagocyto8i8  muv  be  the  Kalvation 
of  the  Biilierer,  with  an  improved  resistance  to  the  fuugus  and  its  8p<jres; 
but  inore  thon  tlils  we  uauuot  asaert. 

The  diagnvsia  is  generally  dependent  on  ttnding  the  spon»,  conidia,  und 
iny(;elia1  threads  iu  the  sputum,  and  in  a  very  few  ntre  coses  detecting  the 
fungus  growing  on  tongue,  tonsils,  or  pharynx  (Wheaton'8  caae).  It,  of 
oourse,  stands  to  reason  that  the  spores  of  such  a  common  and  universal 
fuDgus  oocur  iu  both  uose  and  throut  of  uiuny  hi!Jilthy  peraona,  as  ve\\  as 
in  thofte  alTected  (R^non),  and  their  oocurrance  in  the  outer  ear  (Siel»enniann) 
has  been  definitelv  proved. 

The  pro!ftu'sU  dupcuds  much  on  tlie  indi\idual  cuse  underconsideration. 
The  addiliuu  of  the  tuberele  bacillus  renders  Llie  {Mitient'«  uhunce  of  recoTery 
uun^  reniote.  A  rew  cases  recover,  hut  otir  knuwledge  is  Rtill  too  circum- 
HcriU^i.  t8i>ecially  of  8econdary  or  sponidic  čase«. 

7'h(  (rtatment  is  partly  prophylactic,  and  cousiits  in  freedoni  froni  dusl 
in  the  work-ruoms  where  the  danger  exlsts  aud  the  weariug  uf  siiiUtble 
respiratuni.  Powihly,  or  r.ither  wc  »hnuld  aay  probably,  a  heultby  man  uati 
and  does  inhide  spores  of  AsptrgiHus  /umtgatus  oecasionally  withQUt  ill 
eReot,  but  aQy  puUu'jnary  lesion  means  moro  risk  of  infection. 

Autiaeptic  iuhalatious  have  been  recommendcd,  such  as  terebone,  oil  of 
peppermiut,  uiuuamun,  eto.,  but  they  are  uf  mi^t  service  in  the  ulcerative 

!0,      lodide  of  |x}tash  is  also  i-e<:oiumend«il  for  the  bronchitic  typo  of 

i.  bat  the  maia  line  of  Iroatment  is  freHh  air  and  altention  to  general 
huidlh,  viilU  Lhc  allevialion  of  svniptf^uia  as  they  arisc. 

Di*tomum  UintjtTi  or  Wt:»Urmanni. — This  ia  »  distumum  vvhiob  cauAes 
hu^moj>ty(UB,  limittMl  in  its  distribution  to  certain  districts  in  Japau,  Corea. 
and  Kormosa,  where  it  attacks  many  of  the  iuhabitants,  although  it  han 
been  foand  in  some  auimuh*.  HUch  us  the  tiger,  cat,  und  dog,  ovur  a  muL-h 
moc«  esteasivfl  area. 

T1i«distomum  is  8  to  10  mm.  in  tength  by  5  to6  mm.  in  bruudth.  is  reddiali 
brovrn  in  colour,  aud  in  general  appearauce  is  much  like  the  other  meuibcnt 
of  the  genus  to  ivhich  it  helougs.  The  ova.  al>out  '1  miu.  in  diameter,  are 
oval  aud  uf  a  hrovuish  uolour.  The  mature  itunutito  is  fouud  in  oucap- 
8ulat(!d  Rjiauea  uuder  tha  pleura;  theae  Bpacesoommunioate  vrith  a  brunuhun 
by  which  the  ova  oflcape.  Some  12  to  20  of  those  maturtt  distoma  muv 
ocour  in  the  lung.  although  they  may  oooaBionally  be  found  widely  dis- 
tribut«^  in  olher  orguua. 

TTm    dinicfd  ftaiure*    are   oougb,    will)    brtivuish  -coloured    sputuiu 
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contolning  tbe  ova  and  maay  rccuning  btcmorrhages,  which  are  quite 
inexplicable. 

Proffnosus  dejn^nclK  mnuh  on  the  luimlier  of  diBLoma  preaent  aud  tlie 
strengih  of  the  patient,  while  the  treatmcnt  is  stili  very  unBatisfactorj  even 
in  the  dircction  of  prophylaxis. 

Actinomyconi  o/  Lumj.^. — The  render  ia  referred  to  vol.  i.  p.  7  for 
a  fiill  deacriptioa  of  aclinorajfiosis.  It  ia  onIy  neA;e8aary  here  to  refer 
to  the  8],)ecial  puln»nnary  lesiona  whioh  the  inicro-organiBin  inay  caiise. 
There  may  6e  (1)  little  excepting  aoute  bronchitis;  tbere  may  be  (2)  small 
uo<Iulea  rcsciubling  miliury  tuberuulosis  iu  appeurauce  and  distributioD  ;  or 
there  may  be  (3)  larger  ur  Hinaller  areaa  af  luuf^  involvtid,  furmiug  caaeous 
areiis  or  aljscesses  varying  in  size,  with  much  in  terjati  ti.il  diange  in  Ihe 
nuighbouriug  luug  tiasue.  Tlie  exact  coiirse  of  the  disease  iu  the  third  tjpa 
of  caaes  will  depead  lar;,'ely  ou  the  presence  and  virulcaec  of  adventitious 
pyogt?uit;  organianiH.  The  clinical  featureH  wiU  vary  greiitly,  but,  as  a  rule, 
the  disease  riins  a  chronic  course,  and,  so  far  as  the  hing  is  concemed, 
auggp-Bta  pulmonarj  tiiberculoais. 

The  treatmnU  ia  on  general  lines;  iodoforni  insufflations,  and  potassium 
iodide  interaally,  have  been  recomuiendod,  and  are,  at  least,  worthy  of  trial. 

LtTERATURK.— 1.  NotImaKel'9  Hpfci^lU  fatholoffu  itttd  TUn-npie.  Baiid  xiv.  Th«il  2, 
AbtheUuag  4,  by  Dr.  (jEOitu  Stickek,  for  »dmirable  »rticlca,  nitli  bi[>lioigrAplLy  on  Pnlnionurj- 
Congo»tiou,  (Edema,  mud  AsimrgUJoHis. — 'i.  Clitronl  Allbiilfs  Si/stirm  of  Medicine  for  nrliclcn  on 
Aap^gillosi«,  DiBtomiim  Utngori,  and  SjpbUii  of  Luitf;.  olao  provided  with  biblinf^raptiical 
nlcrvnci-ft. — 3,  Fovri.XK  and  Godlkk,  IHtttatea  of  Uit  Lunina,  for  artiL-lm  on  Pulmonnrjr  1'iironi- 
[botU,  EmboUiin,  »od  Abac«u  of  Lung. — 4.  Smutine  uudiaiU,  1S00,  Kos.  32  aod  '^G,  for  dis- 
airtion  on  Putmaniu-^  (Rdema  b;  Prof.  Tkimikr  »nd  otlicn. 
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Lupi  nosiš.    Sf€  Toxicoi.(xiv. 
Lupus  Erythematosus. 

UEt-INinOK  .1* 

rDBflCRimoK  .  Ii 

ftebtMeeou*  Type 
Bfytliematcnu  Tjfpe 
Teianffierttc  Tt/pr 

LuPUB  ERTTHEMATOSlTS  18  a  chmnic  inllaminuUir}'  diseaae  of  the  skin 
which  differs  from  the  niftjority  of  sirailar  diseases  by  its  almost  invariable 
terminatioD  in  a  scar. 

It  wa8  firal  dest-ribed  by  Htett  in  1828  under  the  name  of  erylhcnia 
centrifugum.  then  by  Ilebra  in  1845  ob  Beborrhoia  congeativa,  and  la8tly 
hy  Caaenove  in  1851,  \vho  applied  ta  it  the  narae  vrnich  it  bas  Bince 
borne.  Unna  has  receDtly  sujjgeated  the  name  of  ulerythema  centrifugum 
(uuA^,  a  suar),  bufc  although  Kn(ioubted!y  more  deacriptive  than  any  of  the 
nthers  it  liat«  uot  micceeded  in  diaeatjtbhBhing  the  couimuu  and  familiar 
name. 

The  local  incidence  of  the  disease  varies  very  much,  it  being  commoner 
iu  the  colder  countries,  such  aa  Norway  and  Scotland,  than  in  wanner  onea 
siich  as  Italy  and  France. 

It  occurs  nioat  fretjuHiitlv  in  the  feniale  Hex,  iii  th«  proportion  of  2  to  1,  and 
although  cases  have  been  reportod  in  the  young  and  old,  the  vast  majority 
of  cases  occur  in  adults. 
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In  tlie  Htatistics  of  the  skin  department  of  the  Kojal  lnfirmary, 
Edinburgh,  it  slauds  as  fullowB:— out  of  4500  consecutire  cases,  lupua 
er)'tl)cimat06us :  feiuales,  29 ;  iuale»,  15  ;  avemgo  age,  S'2. 

The  head  and  tli«  Imuds  are  tlie  regiou  (if  the  TiiHly  whiuh  are  apeciallj 
aHected,  the  mont  commnn  sititations  Iteing  the  bridge  of  the  Dose  aiid  the 
cheeks.  from  which  distribution  hasarisen  the  name  of  "  butt*rtiy  lupufl" — 
the  diseaae  oa  the  Dose  formiog  the  bo(ly,  aud  that  un  the  eheeks  the  wmgs 
of  the  iosect.  The  order  of  frBquency  in  which  other  jmts  are  altacked  i«, 
aooonling  to  Kaposi.  the  ahi!  nanj,  ejelids,  eam,  lips  (incliiding  the  red 
portion),  and  the  fingers  aud  t<)es  (t1exor  surfaocs). 

Kaposi  also  atates  that  "  iu  umity  cjises  "  the  uiucoua  membrane  of  the 
guma,  cheeks,  aad  tongue  ia  ufTected  by  u  almilar  cimugc,  but  this  is  uot 
often  obKerved  in  this  countr}'. 

German  nnthoritiee  mainlj  follow  Kaposi  in  descrihing  only  two  forma 
of  the  discAHe,  the  discoid  and  the  disseminate,  but  in  Great  Britain  a 
greater  number  of  disliuct  varietica  occur. 

Dtgrriptiitn. — The  various  names  ali  eiiggest  one  or  other  feature  of 
some  form  of  the  disease.  Some  are  ecaly,  the  Bebaceous  type,  otbers  are 
er}rthemaCous,  while  a  third  clasa  ie  aHaooiuted  with  very  marked  dilatation 
of  the  capilliuiea,  and  i»  known  as  the  telangiectic  form.  \Vhile  undoubt* 
edly  the  diitea.se  usuallj  terminates  iu  a  Boar,  more  luarked  in  some  cases 
thaji  iu  otbers.  Kui)06i  rightly  points  out  that  in  aome  cases  the  diaease 
leavee  no  irace  »f  iti*  prt-seuce. 

In  the  Hr!nu:a)u»  type  nt'  the  diaea»e  (wh)('h  18  practieally  tlie  orilv  form 
found  in  the  Kcalp)  the  first  aign  ia  a  little  retlneas  gurrounding  a  minute 
scale,  which  at  tirat  aight  very  clo8ely  roaemblea  that  of  seborrhcea.  It  is,  how- 
over,  more  eloaelv  adhereut  to  the  scalp,  and  whea  it  is  forcibly  removed  it 
is  found  to  huve  lieeu  anchured  by  u  root-like  projuctiou  from  itn  under 
surface.  When  the  ttcale  haa  reached  a  more  couaiderable  size  ite  colour 
muy  l>e  noted  to  \ie  Icea  yellow  and  more  grajisb  in  appearance  than  the 
»eborrha^ic  oue,  while  the  numerous  stalactite-Uke  proceaeesbanging  from  ila 
under  Burface  Iiave  a  very  characteristic  appearauoe.  When  esamiuatiun  \vaa 
purelv  clinical  it  wa8  a  very  natuntl  amumptjon  that  the  ttjienings  from 
\vhicb  thcse  werc  dravrn  were  the  moutba  of  »eluixieous  glanda,  but  histological 
ezamiuation  bas  shonu  that  the  nssumptiou  was  incorrect,  that  many  of ' 
tbeui  ure  mechanicul  <it;pre!«ious  iude}ieudeut  of  any  glandular  structure. 

Aa  the  dinea^e  progrea»eH  (in  th«:  audp)  ihe  centre  8inka  in,  [lult^,  the 
haire  disapiteur.  and  a  paceh  of  permanent  alopecia  reaulta.  The  l^order  is 
clevalttl,  often  of  a  bbiish  red  colour,  and  irregulurly  gynite  in  form.  The 
diaeaae  ih  jjerhapa  most  often  in  tbiH  HJtuation  contluetl  to  one  comdderable 
upot,  bul  not  infrequently  four  nr  tive  leeeer  onea  are  olmerved. 

On  the  face,  wbere  this  form  of  the  disea«  fn« jUL'ntly  (>ucur8,thc  oourse 
follovved  m  very  HimiUr,  thoiigh  na  a  geueral  nile  the  ficam&g  is  not  so 
miirke<l,  iini1)ably  o\ving  to  the  fiict  that  the  Iokh  of  the  hair  exaggerutea  tlie 
oicatricial  upjieAnuice.  On  the  eara,  where  a  uumbtDalion  of  the  ery  thematoua 
andaebaceouft  form  ia  the  rule.  Bcarring  ia  U8ually  vcU  marked,  and  thcre  is 
often  a  conuderablf  Iohh  of  aubstaDce. 

Tlie  erytheuuitou«  ty]je  of  the  di««8e,  timt  froiu  which  Biett  evid(,'ntly 
took  hiii  deHt-ription  and  name,  occunt  on  thti  fiuMi  iiud  tiandn.  Itcoiiimenutjii 
w  ft  raiaod  red  »pot,  vlnolt  8louiy  enlarge-M  and  forma  a  ringed  (latch,  the 
centre  iduking  in  aud  becoming  atrophic,  thus  forming  a  more  or  lee 
marked  Hcar.  Tliu  raiitud  bordcr  in  reddiali  brown  in  oolour.  unly  exoeptioaall] 
ahuwiDg  the  violaceouH  liuge  usual  on  Ihe  nciilp.and  it  ia  fre<]U(/utIy  marked 
(stipplcd)  with  a  number  ofgnyiHh  whiti.;  dot«,  nhich  aro  found  on  liinto- 
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I<^cal  examiDation  Ui  be  bhe  minul«  repreaen  tati  ves  of  the  root-like  pro- 
oeBBoe  of  the  8caly  fonn.  The  duration  of  each  individual  spot  variee 
greatly :  aome  disappear  in  a  week,  lea\'ing  hardly  aiiy  trace  of  their 
prBHance ;  otliura  last  for  iiiouths,  aud  leave  a  very  distiuct  parchmeDt-like 
8car.  In  rare  canes  tlie  exudation,  w]iicli  ia  alway8  prenent  im  ihe  akiu, 
makes  its  way  to  the  Burface,  and  voaicles,  bulla*.  or  even  hiemorrhages  may 
bc  obBerved.  On  the  hands  the  appearaucea  so  closely  resemble  thoee  of  the 
comiuou  chilblaiu  that  it  is  oftcn  impoasible  tu  decide  as  Ui  the  uaturc  of  a 
vaae  which  occurs  for  the  tirut  timti  at  the  chilblain  period  of  the  year. 
Onlv  the  alight  atrophic  «:arring  and  the  persistence  <t(  the  diseaee  after 
the  eold  vreather  haa  disappeared  enable  a  djstinctiou  to  be  niade. 

The  tclaiigieotio  form  which  Kaposi  doos  not  refcr  to  has  been  »everal 
timeH  noted  in  tliis  uoimtry.  It  occurs  ou  the  ftit-e,  a»d  is  usiudlj  8yni- 
metrioal.  Little  ia  ev^dent  but  an  advancing  wiive  of  dilsted  capillariea, 
leaving  iu  its  trail  a  srnooth  white  scar.  There  is  no  acaling  and 
comparatively  little  awelling  of  the  tissues ;  indeed,  it  ia  praotically  only 
theacar  which  is  left  which  8how8  its  relationsliip  bo  the  other  forma  of  the 
diseaae. 

Kai>ofii'&  lupus  erythemat06U8  disseiiiiuat  us,exlrume  examples  oF  \vhich  are 
fortuuately  very  rare  in  ihia  uountrv,  mav  \»:  hwked  on  Ha  an  ajuute  eruptiou 
of  tlio  erytheinatou8  type.  Numbere  of  8jxtt8  appear  on  every  part  of  the 
surfaco ;  somo  quickly  disappear.others  laat  for  Hionths.romaininji.  however, 
of  thtiir  original  form ;  the  increo&e  is  in  uuniber,  aud  uot  iu  the  size  of  the 
spot«.  Thia  oulhreak  sometiinea  Of:uun}  wittiuut  marked  Hyniptom8,  but  is 
sometimeg  acconij«nied  hy  high  fever  and  pnin«.  or  even  elfusion  in  the 
joint«,  8weUing  of  the  glands,  headache,  etc.  In  eome  cases  there  is  an 
eryaipcloid  8welliDg  of  the  face,  a  typhoid  oonditiou  dcvelopa,  ttierc  is  high 
tem]ierature  and  coma,  and  half  of  the  coses  oltaerved  huve  termiuated 
fata11y. 

Leae  marke<l  outbreaks  of  this  kind  are  not  infrequent  in  the  course  of 
other  varietiea  of  the  disease.  Tliua  a  paticnt  who  haa  bcen  uuder  ob9cr\-a. 
tion  for  some  tiiue  with  ono  lypical  patch  of  the  sebaueous  form  of  the  dia- 
ease  will  one  day  present  himself  with  a  freah  orop  of  erytheuiatoii8  Hputa, 
whicb  were  it  noi  for  the  Iilstory  of  the  ca»e  it  woiild  l»e  ditficidt  to  recognise 
as  lupua  erythemato8U8.  The  majoritv  of  the  «pots  aro  cvanescent  and  leave 
no  traoc  of  their  exi8tcncc,  but  one  or  two  usually  remaiu,  and  gradua]ly 
asBume  an  appeamnce  mure  cbaracteriatic  uf  the  disease. 

JEii<ilwfy. — Nothing  detinitfs  ia  known  aa  to  the  cau»e  of  the  disease. 
and  the  conjectures  and  theories  held  by  diflerent  observers  vary  very  much. 

llie  \iew  thAt  there  wa«  rea)ly  Uctle  diflerenoo  betweeii  the  diiicnae  »nd  lupua 
volgaris  (tuberculoei8X  so  long  held  by  eminent  authoritif^fi,  has  been  aljandont^d 
by  almost  ali,  but  the  French  si'h(Kil  has  recently  resugcitat«^  the  idea  in  anLithfr 
forin,  and  have  claeued  the  diuuiuti  ainon^  their  i>ection  of  "tuberculides."  A 
tuberculide  i«  h  dtiHuisc  of  tbe  skiii  wliicli  1»  due  to  tul^-rvulosis,  and  yet  \s,  not 
tubeivulosis.  und  it  is  suppo»e<:l  to  bc  cau»ed  by  toxiii,  pro<luo4-d  by  tutKtrcIe  ^mi-illi 
in  liouic  hiddcn  focus,  lurrulnting  iu  the  bloml  Thi-s  tliuory  hiw  u  few  lit-jiitatin^ 
»upporters  in  this  »*nintry,  but  th(»  niajority  of  Hritisb  authont  aide  witb  the 
Gurman  schijol,  whosG  views  are  pniplialical!y  exi)r(*?i«!d  by  Knixj!ii  iu  the  ulate- 
ment  that "  Lupufi  ery thematoaus  has  nuttheleastthing  in  LViniuiou  wiih  L  vulgaria." 
Out  of  eleveo  fatal  cases  of  lupus  erythemat08us  oc-cuiTiog  in  KapoK)'jt  practtce 
the  post-mortem  sliowed— in  iiix,  pnuumonia  ;  in  three,  tuberculosU  of  the  lung ; 
in  one,  meningeal  a-dcina  :  nud  iu  the  other.  umrajimu-s  and  ana^iuia.  If  everr  caae 
of  lupus  «»-ythoinatosus  wei-e  due  to  tlie  preseut.'^  of  koiuu  hidden  focu«  of  tubercle 
it  i«  8UreIy  uot  too  uiuch  to  expect  that  in  fatal  ca«c«  there  would  at  leact  be 
ittfficient  evidence  of  that  disease  not  to  escajK  the  notice  of  tlio  Professur  uf 
Patbology  in  Vienna. 

Factfl  of  intarest  in  regvd  to  etiology  are  its  preference  for  tbe  feuiale  »ex,  ttB 
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graftter  ^«quenc]r  in  tfac  colder  countries,  and  tbe  very  comuton  occurrcacu  of 
chilblain  in  its  nctims.  Ueficieat  vigour  of  the  circulatiou  appears  to  bo  a  prodis- 
posin^  cause. 

Ihtiolog/. —f>e>ct\an&  of  thn  skin  s.hDw,  wtien  the  nrocess  is  at  its  lit>iglit,  an 
enormous  intitlration  of  the  skin  vith  celU  and  fluiu,  the  epidermis  i&  thinned, 
and  ita  cells  are  dattened  by  the  presKure  of  the  esudation  beneath  and  of  the 
Bcales  abova 

'Hie  Klandu  and  folHcles  of  the  skin  are  involved  in  the  general  intlaiuiaator; 
change,  1>ut  tho  disojuie  is  by  nu  meaim  e)(peciaUy  i'elutc(l  to  tkem,  as  wati  thought 
by  the  earlier  observers. 

Holden  {II.  lifCut.  Dis.  1897,  p.  £07]  observed  throntbosis  of  the  small  vessels 
in  two  cases  which  he  fxtimine<l,  and  suggesta  that  Uiis  niay  liave  an  impoi-tnnt 
bearing  on  the  iiatun*  of  th«-  di&ease. 

Unna  (//M/o-;wMrVovv  o/thf  Stin,  p.  1072)  pointa  out  that  tho  intiltration  com- 
mcnces  roumi  the  ves^tels,  and  that  the  maltinuclenr  and  giant  cetls  seen  in  tuber- 
cutosiH  and  Kyphihs  are  attogether  abscnt.  He  uuteti  as  iuiportant  the  wideninK 
out  of  tlie  lyinph  uiHLce^i  in  the  centre  of  thueellular  areo,  wbic*)i  Iie  vaMs  "chnnner 
liiig.''  In  uioi-e  advanci-d  »tages  the  »upportiug  tiasues  givc  vvuy,  dilutcd  lyiuph 
Kpacefl  rupture  into  adjncent  anes,  and  thua  a  very  couiplcte  disint-egration  of  the 
tissue  iv-fiults,  the  repnir  of  whi(.-h  resultj^  in  tho  well-known  sc»r.  Nu  or^oisius 
are  detectable,  and  inoculatiou  experiments  have  invariAbly  proved  negative. 

P-rognvsis. — In  ihe  disseimnate  form  the  pro>i:DCisi3  is  gravo.  Sin  out  of 
Kapoai'8  eleveii  cuses  Lenuiualed  fatally,  aud  a  widospread  čase  is  alway8 
mrinos. 

Ta  the  uiore  luealiaed  form,  and  in  the  stighter  form  of  the  disaeminato 
varietj"  which  sometimes  occura  in  the  course  of  n  localised  oa«e,  the  pro- 
){noais  gtta  life  is  favourtihle,  liut  it  is  impoAsihle  to  progUL>sUc'<it4:  with  regurd 
to  the  dunitiou  of  the  di^euse.  Sume  caaes  reoover  rupidly,  nthurs  latit  for 
jetra.  In  the  esperience  of  the  wricer  tho  erjtheinatous  form  bas  ihe  best 
prognosis,  and  the  8caly,  e8pecially  on  the  scalp,  the  worBt. 

JHagno9ia.~~For  the  purposes  of  difforcntial  dia-^uoais  it  is  ueceasorj  to 
considtT  the  dlBease  a»  it  adect«  diOerent  lucalitiea.  Ou  tlie  acalp  it  more 
nearlT  reaemhl«*  a  well-cared  for  patch  of  favn«  Ihan  any  other  difteaw,  and 
fnmi  this  as  from  rin'^worm,  to  whioh  the  resemblince  is  not  very  great.  it 
iB  casily  ttnough  diatinguished  hy  the  abst^ncc  of  any  fungtia.  VVith  alopecia 
areala  it  cau  ouly  be  coafused  if  tbe  alopecia  bas  been  treated  by  tmme 
irriUuiL  applicatiou.forthemarginof  apatoFi  of  lupuserjthematoeuaisralaed 
and  red. 

On  the  face  rapid)y  sprcading  circles  of  L  etTthematoena  sometimes 
very  closelj  resemUe  riugworiu.  Thcy  may  be  dlstiuguislied  by  t!ieir 
MiiiultanfmuB,  as  op]xised  to  the  suw&H8iv(;  a])i>t!anince  of  Ihe  riugs  of  ring- 
worm.  and  by  tbe  absence  of  fiingtis-conteining  scales. 

From  aeborrha^u  it  is  distiuguished  by  the  prcsenoe  of  tho  Uttle  pro. 
joctions  on  the  unilcr  surfiLce  of  tlie  w.-ales,  and  from  eczeiiia  aud  ruaacuu, 
\vhirh  it  aometiuiea  verv  cl(JHely  HmeinLles,  hy  the  fiue  Mrars  whirh  it  leaves, 
by  the  presence  of  tbe  Btalactite-carrying  acales,  and  by  the  )tecuUar  stippliDg 
of  tbe  margin. 

It  ia  moat  cloaely  aiuititated  by  tbe  git^ut  iiiiitntor  Kyphili8.  U  is  Irue 
that  the  Bvpbilitic  UsiouH  are  more  ofteu  iiuilateral  aud  mure  ni]Hd  aud 
deatnictive  in  tbeir  courw!,  but  the  writ«r  bas  hchu  it  so  clt)sely  imitatod  ah 
to  deoetve  most  compet«ut  obnorvers.  A  careful  searoh  will,  however,  atnioet 
oertaii)ly  detect  aome  other  evidence  of  sjpbilis  in  the  preeieac«,  perlia|i8,  of 
Bome  long-furgotten  Huar  or.aa  in  tbe  eoae  referrad  to,  iu  a  jjprfurHtioa  of  tlie 
paUte. 

Tho  difhcutty  of  diagnosis  between  L.  erythemat09us  of  the  tingeta  aud 
toiM  and  ubilblaius  haa  ulr«ady  l><>eii  alluded  to.  Forluoat^^lv  the  disuaiiu  ia 
uaattlly  praaent  iu  more  cliaract«risttc  form  el:wwhcre,  or  )<ouiu  bygODU  i^t 
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iiiay  hnvo  lefl.  a  teU-tale  scar,  otherwifle  a  diagnosia  inuat  oftea  be  reaerved 
uiitil  tlie  retum  uf  wann  WBather  decides  the  matter. 

TrMimrnl. — Tho  treatment  of  any  discase  of  which  the  causo  is  un- 
kiio\vii  is  utKeasaril)'  syniptomalic  and  einpirical.  Soinething,  however,  maj' 
bti  deduced  from  hiatological  obaervatiou,  viz.  to  avoid  irritatiug  and  to  do 
aH  that  i«  ijoaeible  to  dry  the  part.  The  diacase  is  extremt!lj'  sensitive  to 
irritation,  and  eince  the  courae  is  n8nally  long  it  is  of  the  utnioet  importanoe 
uot  to  desti-oy  the  coufideuce  oi"  the  patieut  at  theconimeuceinent  by  riaking 
aDy  application  which  inight  spread  the  diseaac. 

Internal  uiediciation  is  rarely  of  mudi  value.  Some  l>eiit;tit  ifl  aome- 
times  obscrved  tiftcr  the  adminiatralion  of  quinine  or  pliosphoruB,  but  they 
and  other  druge  &o  frequently  prove  ah3olut«ly  useless  that  they  are  but 
rarely  yiven.  The  safost  of  oll  applications  are  drjing  powdei-s  uod  po\vder- 
uontaiuing,  nou-irritatiug  lotious.  A  lotiou  contaiiiing  wi!ai[iiue  aud  oxide 
of  zine  Tiii  .-i89.,  horic  acid  ;^j.,  gly(»rine  3ij-.  »nd  water  iii>  t«  ^vj.,  is  an  t;xcellent 
remedy  to  cornmence  with.  It  should  be  painted  over  the  diseased  area 
threft  or  four  tirne«  a  day.  The  erytl»ematnu8  form  of  tho  dispaae  may  nften 
be  lreat<?d  with  benefit  by  the  appliiiation  of  collodion,  either  simple  or 
variou6ly  nicdicated.  Salicvlic  acid,  rc«ort'iu,  or  pyrogallol  are  often  added  to 
it  in  the  pruportiou  of  from  5  to  10  percent.  Osidieed  pyrogaUol  1  peroent.  iu 
acetone  collodion  ha,^  proveil  0HpeciaI]y  UHeful  in  the  writ«r'B  lianda.  For  the 
sebac^oiia  form  of  the  disea^e  more  active  treatnient  is  reqiiired.  The  treat- 
mont  recommended  by  llebra  of  vigorouafriction  with  soft  soap  and  tiannci 
ia  verv  uaefiil  for  small  pittuhta.  The  patc!i  should  be  rubljed  uutil  it  bleeds, 
and  tnen  paintt^d  over  witl)  tlie  i-alamiiie  lotiati.  M('-rr.ary  phisler  is  refoin- 
mended  by  eoine,  aud  the  \vriter  bas  found  a  combination  of  soft  Boap  and 
mctallic  merciiry,  o-l,  usefiil  in  these  cnses.  It  must  be  rubbcd  wcll  in. 
Kaposi  advifiea  iu  obstinate  cascs  paintitig  with  caustic  potaah  solutiou  1-2, 
an<i  \ve^ker  «(jlutioiia  audi  aa  tlie  litj.  poUiHS  of  the  Pliar.  Brit.  are  nften 
used  \vith  tenetit.  It  is  a  remarkable  fact  that  theae  powerfnl  ap]»h'cation8 
cauao  Ies8  reactiou  in  the  majority  of  cases  than  the  appUcation  of  a  simple 
grcase  sueh  as  conimon  lard.  This  aircsts  the  uatural  evaporation  from  the 
Rurfat-*;,  and  the  parts  beueath  "  hefll." 

Unna  aomotiniea  deliberately  InHamea  tbe  part  by  the  application  of  a 
10  per  cent  ointuient  of  pyrogallol.  After  the  infltiuimatiou  has  anbeided 
therc  is  often  c/int*idorable  imprnvemcnt  in  the  discase,  but.  it  is  a  method 
whieli  ahouM  ouly  tje  used  in  e.\i>ert  hands. 

Some  recommeiid  varioira  Buiyiejil  niethoda,  but  l)efor(!  uaing  any  of 
thcee,  careful  consideration  shoiUd  be  given  to  the  fact  that  the  disease 
tormiuatea  si>0Dtaueou8ly  with  a  very  perfect  scar,  and  therefore  any  method 
which  reaults  in  marked  acjimng,  sueh  aa  acrapiug  or  burnin^',  is  liiirdlv 
jiiRtitiabli*.  On  the  other  hand,  wlieit  URed  by  lhotw  fjiiuiliar  \\\l\\  the 
etlects  of  tlie  niethoda  and  the  natural  course  of  the  disease.  their  use  ia 
auiply  \varrauted,  Laasar  appliee  the  theruio-uauterv  ver)'  liglitly  to  the 
Burface,  or  even  8imply  approachcs  it  doae  to  the  akiu,  Crocker  and  Vetel 
advocate  niultiple  aearification,  aud  Unna  usea  his  luiembenner,  a  veTy  finely 
point^jd  wiut«ry,  with  wliich  be  de8troyH  minute  areas  over  the  surface. 

Il  ie  hardlv  eonceivable  that  ecrapiu«  is  ever  justitiable.  It  is  usually 
resoried  to  by  those  who  do  not  reaUsc  the  dintinction  between  thia  disease 
antl  lupus  vulgaris.  The  Aovi  courae  of  tlie  maladv  mast  be  borne  iu  miud, 
and  each  treatmeut  should  have  a  thomugh  trial.  To  thoso  onlv  occaaion- 
aUy  meeting  with  the  disease  the  methods  most  to  be  recommended  are  (1) 
calamine  lotion,  (2)  aoetone  collodion  wit)i  1  7>cr  cent  of  oxidi8ed  pyro- 
gnllol,  and  (3)  Hebra'8  aoap  trcatmcnt. 
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Lyuph. — Compogition. — Aa  much  of  what  haa  to  be  said  with  r^atd 
to  lymph  fonnation  can  onlj  be  understood  after  reference  to  its  compom- 
tion,  and  to  its  relation  to  the  blood-plasma,  the  percentage  compoeition  of 
the  two  fluids  ma7  here  be  cited.  There  are,  of  course,  sl^ht  vaiiationa  in 
different  animala  and  under  different  circumstances  which  need  not  be  dis- 
cuaaed,  but  I  bave  added  the  compoaition  of  ch7le  as  illustrating  one  of  the 
variations  of  Ijmph : — 


Blood-plaams. 


Lfnpb. 


Chjlp, 


:    W»ter 

»0-15 

»5 

»0-6 

j    Tot&l  SoliiU      .... 

9-8& 

S 

9-4 

ToUl  Proteida 

S -6 

4 

2-2 

FaU  (a11  kindi) 

0-2 

0-4 

6-4 

Sdta 

1 

0-8 

0-8 

0-8 

Ordinarj  Ijmph  ia,  therefcnre,  in  ali  respects  similar  to  blood-plaama, 
except  for  the  fact  that  it  is  poorer  in  proteids.  The  proteids  in  the  two 
seem,  however,  to  be  identitkl :  the  procese  of  coagulation  is  the  same, 
though  the  clot  is  looeer  and  less  lupidl^  formed  (ride  "  Fluids,  £xamination 
of  Pathological,"  toL  iiL). 

FormcUion. — The  obvious  \'iew  of  this  is  that  Ijmph  is  part  of  the  blood- 
plasma  which  has  paased  through  the   capillaij   wall,  l^thes  the  tissue 
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elementa,  and  is  coUected  by  the  lyinphatic3  to  I«  returned  to  tlie  blood  by 
tho  thoracic  duct.  For  ycar8,  however,  there  h&»  been  tierce  discuasion  as  to 
the  way  iii  whicli  tlna  exudation  takea  plače,  The  two  main  view8  which 
liave  heen  ailvanced  are,  firat.  that  original]y  put  lorwani  by  I,iHiwig,  tliat 
the  procesa  is  in  the  nifiin  one  of  iiltration  and  dittusiou ;  and,  second,  that 
of  Heidenhain,  tliat  the  lymph  is  secreted  by  t!ie  endolbelial  cells  of  the 
capillary  vrall,  and  that  the  procesa  is,  tberefore,  rather  a  "  \ital "  than  a 
"  phyaical "  one.  The  exi)eriment8  on  which  Heidenliain  relied  may  he 
groiijMid  in  three  seta : — 

1.  Obstruction  of  the  thoiitcic  aortti  causea  a  general  fall  of  arterial 
blood -prcaeurc  below  the  obstruction.  In  spite  of  thia  the  tiow  of  lymph 
from  the  t}ioracic  duul  nifiy  remain  unaltere<l  or  1)h  alightly  inL-re-ased. 

'J.  Obstruction  of  the  inferior  vena  cava  above  the  diaphmgm  causea  a 
general  fall  of  blood-pressure,  and  the  intestines  become  anaemic.  There  is 
an  increascd  flow  of  a  more  concentratcd  lyinph  from  the  thoracic  duct. 
Heidenhain  beUevetl  tlmt  thia  lyiuph  caine  from  the  int-eatiuee. 

3.  The  iutravcuoua  injectiou  of  two  clasaes  of  bodies,  both  of  which 
incniaae  the  lymph-now.  The  Hrst  set  of  theee  "  lymphagogae8  "  are  auch 
Huhstancea  as  commercial  pepUiue  and  watery  extract  of  leeches  or  crayfi8h. 
These  canse  an  increased  flow  of  more  concentrated  lymph.  The  second 
set  are  such  crystalIoid8  as  common  salt  iind  sugar.  Injcction  of  concen- 
trated 8t>lutiouB  of  these  cauae  an  increased  flow  of  leas  cuncentrated  lymph, 
and  aonie  time  after  injection  the  lymph  contains  a  greater  perc-entiige  of 
the  lymphagogue8  than  doe«  the  blood-plaema.  There  may  be  a  slight  rise 
in  blood-pres&ure,  but  this  ia  not  proportionnte  to  the  incroasc  in  the  tiow 
of  lymph.  Heidenhain  thus  found  tlmt  the  ilow  of  lymph  may  be  increased 
in  amount  in  ali  these  esperiments  v^-ithont  a  correftponding  ri»e  in  the 
blood -pressiire  (\vhich  he  considered  nece88ary  on  the  hltraliou  hypothe8i8), 
and  that  in  the  last  set  of  experjraents  the  ftmount  of  injw:ted  substance  in 
tho  lymph  might  rise  above  that  in  tiiu  bloml,  which  eould  not  be  considered 
U)  be  tlie  ciuse  if  iliffuatnn  c-ame  into  phiy.  He  believe^l,  therefore,  that  the 
procesa  must  Im  one  of  secretion  rather  tliau  of  exudatiou. 

Starling,  who  has  repeated  Heidenhain'8  experiments,  and  >vho  is  one  of 
the  main  upholdcrs  of  Ludwig's  original  \iew,  coiisiders  that  instead  of 
overthrowing  thia  view  the  experimeuta  Htrongly  support  it.  lila  line  of 
argument  i«  as  follow8 : — \Vhen  an  aniinal  ia  at  rest  on  the  table  there  is  no 
flow  of  Ivmpli  from  the  hind-limhs  at  ali;  the  fiow  from  the  fore-limbe and 
head  is  excladed  by  the  conditions  of  the  experimcnt,  and  there  is  no  ttow 
from  the  tlioras,  aiuce  ligature  of  the  thoracic  duct  juat  above  the  diaphragm 
stopa  the  lympb  flow  complete1y.  Thus,  in  such  erperiments,  the  flow  from 
the  thoracic  duct  is  derived  entirely  from  the  abdominal  nscera,  and 
theee,  for  present  purijosoa,  may  lic  divided  into  two  groupa — the  viscera 
diftined  by  the  porLal  veiu,  aud  the  liver.  Ry  tyiug  diliereut  lymphalics 
and  blotnl-vesiHelB,  Starling  8uccee<led  in  ahowing  that  the  increased  lymph 
flow  wa3  derived.  not  from  the  intestines  or  portal  area  as  Heidenhain 
thought,  but  from  the  liver.  The  increased  cooccntration  of  the  lymph, 
Ibund  when  the  vena  cava  is  obsti-ucted,  ia  due  to  the  fact  that  the  tymph- 
from  the  liver  is  nonnally  more  concentrated  than  that  from  the  iuleatine, 
or  than  the  mixed  lymph  which  Howa  from  the  thoracic  duct,  and  the 
obstruction  of  the  vena  cava  raises  the  pressure  in  the  portal  vcin  and 
liver  capillaries  very  greatly.  That  ia  to  say,  tliere  is  a  great  rise  of  blood- 
preasure  in  the  region  wliere  the  lymph  ia  produoed.  ^Tieu  the  thoracic 
aorta  is  ohstnictod  the  pressure  in  the  liver  capillaries  is  eitbor  unaltered  or 
else  8lightly  increased,  and  the  same  is  the  čase  vrith  the  lymph-ftow  from 
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the  thoracic  duct,  and  the  lymph-pn>duction  io  the  abdominal  orgaus  iB 
tbus  ehowo  to  be  directly  proportional  to  the  capillary  preaeure  in  th( 
organa 

Further,  an  iucreami  in  lympb-Ho\v  luaj  be  producod  by  causing  a  riee 
in  tbe  capillaiT'  preesure  by  injecting  large  quantities  of  nonual  saUne 
Milntion  iQtravenouBly,  and  that  the  increase  is  not  due  Himply  to  ibu 
altered  condition  of  the  blood  may  1«  8howD  by  tirat  bleediug  tbe  auiutal 
to  a  given  aiuouut,  auJ  tbeu  iujectiug  tbe  same  ([uantity  of  nomial  »Uiho, 
when  tbe  corresponding  increaae  in  lynipb-flow  does  not  take  plače,  thoiigh 
there  is  a  sUgbt  iucrease  due  to  the  hyd!ra>miA.  The  aotion  of  Heidenhain'6 
smond  class  of  lympbagogues  (salt,  sugar,  potaasium  iodide)  is  alao  due  to 
tbe  increase  of  cupillary  presauru  wbicb  tbeir  injectitm  pruducea.  Tliis 
increjiae  is  ]>rwluceil,  not  by  the  aelual  volunie  of  fluid  injected,  but  by  the 
fiict  that  the  Btrone  solutions  used  have  a  much  higher  osmotic  pressure 
tban  nonnal  blood-plasma.  They  attract  fluid  froui  the  tissues  until  a 
great  dilution  of  the  blood  is  produced,  and  a  conBequeut  rise  in  capillaj)* 
preaeure  in  the  abdominal  viocera  und  an  iocreaaed  flow  of  lympb  are  brought 
ubout. 

Capillary  pressure  is  not,  liow(ner,  the  only  factor  which  determines 
the  fiow  of  Iymph,  the  perineability  of  the  membrane  througb  whicb  it 
pBSMe,  the  CAjiillarj*  wall.  is  also  of  importance.  NonnaIly  this  penneabihty 
varies  oonsidcrablv  in  different  parte  of  the  body,  beiug  highcet  in  the 
Uvcr  capillaries,  Iobb  in  thoee  of  the  intestine,  and  least  of  ali  lu  the  UuibflLj 
We  find  that  thiB  reaultH  in  a  great  diOerence  in  the  percentage  of  protcid 
preaent  in  the  lymph  from  theee  trocte.  In  that  of  the  liver  it  is  from  5  to 
S  per  oent,  ncarly  as  much  as  in  the  blood-plaema,  of  the  inteetine  from 
4  to  6  per  cent,  of  the  liuiba  ouly  fmm  2  to  3.  It  is  ^fossible  experimenUilly 
to  incream  the  permeiihility  of  tbe  Unih  capllbiriefl  by  sucli  looal  iujury  aa 
plnnging  the  limb  into  water  at  56^  C.  for  a  few  minutee.  Lyn)ph  then 
b^lins  to  flow  epootaQeou6ly  from  the  lymph-vesBela  of  the  limb,  and  it  is 
muob  richer  in  proteids  thao  is  Ivmph  ttom  a.  uormal  limb.  The  action  oC 
Heidenhains  tirst  class  uf  lyuiiihug(>gu(!8  iuay  t>u  expbuned  in  this  way,^ 
for  tbeee  subetances  (extract  of  leeches  nr  cravfish  or  peptone)  are  poisonR, 
and,  far  from  etimulating  the  endothelial  cells  to  activity,  are  much 
more  likely  to  iujuro  them,  and  in  so  doing  to  increase  the  permeabiUty 
of  the  uipiUary  wall,  aud  t}iuH  to  increase  the  lympb-flow.  especiaUy  from 
the  liver. 

It  aeems  to  me.  tberefore,  that  we  are  «iuit«  entitled  to  conchide  with 
Starling  tbnt  the  fonnation  of  lymph  dcpends  on  tbe  two  factor&.  the  intra- 
capilUr)-  Idooil-preasure  aud  tbe  permeabilitv  of  tbe  i;apillary  wull,  and  that 
its  composition  wiU  depend  on  these  two  factora  and  on  tbe  ubanges  pro- 
duoeii  in  it  by  dilTusion  and  osniosiA  l)etwecn  itself  and  the  tirauee  whicb  it 
batbes.  There  is  no  evidence  Ibut  the  endothelial  ccUb  actively  form  lymph. 
Tlieir  unlv  fuuctiou  ta  to  act  as  a  filtering  membrane,  and  aU  injuries  to 
them  interfere  uitb  this  function,  and  make  them  more  jienueable.  The 
nerroas  8y8tem  has  no  direct  intluence  on  the  formation  of  Ivmph.  but 
miiy  inflitcnce  it  by  aliering  capiUary  pressure  tbrough  its  action  on  the 
muHcular  tibrea  of  blood- vessels. 

Ifu  MmtPientg  of  Ljfmph. — Krom  what  bas  been  said  in  the  previous 
»ection,  it  win  be  erident  that  as  the  IjToph  ^Nuses  thrcmgb  tbe  ciipillftry 
wall  under  the  intluence  of  the  blood-preaeure.  it  is  this  pressure,  and  tbere- 
fon-  primiirilv  thu  fontraetions  i]f  thr  hrart.  which  initiate  tbe  mo\'ement 
of  ihf  Ivmph  thnmjih  the  tinau«  Hirtujtis  towiirdn  the  lyiupii-vosHtU«,  aud 
along  thcttf.      But  there  are  other  aub6idiary  factora.      Tbe  re»jnratofy;^ 
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movemcntg  cause  a  vanatiou  m  the  flow  from  the  timrucic  duct.  Each 
-inspirntion,  that  is,  each  <jR8cent  i>f  fche  diaphragm,  causeB  nn  intireaee  ol" 
'■pressure  iu  the  aMoinen  itod  a  fall  in  the  thorax,  which  emplies  the 
abdoiiiinal  Ivmphatica  and  ihe  rcocptuculuni  chvli  into  the  thoracic  duct. 
Each  expiration  reveraes  the  preasure  ia  llie  thonix  aud  abdouieu,  L-mi«ea  a 
ICollapae  of  the  thoracic  duct,  and  na  the  valves  in  the  duct  prevent  any 
re8ax  into  the  aV>domen,  the  Ijroph  is  forced  on  into  the  veins.  Each 
inspirution,  moreover,  c-auses  a  negative  pressure  in  the  intra-thonicic  veinH, 
which  must  cause  a  Buction  of  lyin]jh  J'roin  the  thuracic  duct  into  the 
8iO>chivi«u  vein.  The  conlractions  i>f  alt  the  mtisdes  vf  ihe  hody  als«i  preHS 
on  the  lymphtttic  veasels  passing  through  theni,  and  as  there  are  valves  in 
thesc  veasels  the  Ivmph  is  foroed  always  in  Ihe  same  directiou.  Iu 
amphibia,  hirds,  and  reptilcs,  though  uot  iu  nmmmala,  thcre  are  it/Ttiph 
fieartg,  muscular  HacJ^  \vhich  asHiat  m  lyinph  circuliition.  Tlieir  plače  is 
supplietl  in  nianiniids,  Ut  a  cortain  oxtont,  hy  the  muscidar  jihru  which  aro 
fouud  tft  the  walls  of  the  larger  bjinphalic  vesseis,  while  the  dow  oC  chyle 
through  the  laotcals  is  aasistcd  by  the  contractioa  ol'  the  muscuSar  Jibres 
o/  the  intesiinal  villi. 

It  is  quite  cortniu,  howevcr,  that  not  ali  tho  lyniph  which  is  poiirod 
out  into  the  tissue  spaces  is  pa»sed  ou  tu  the  lymphaliu  vesMels  aud 
■thoracic  duct,  a  very  conaidtTahle  auiimnt  of  it  is  reabsorlied  hy  thp  blood- 
TeBSels.  In  a  restin«;  Uml>,  for  instance,  the  nutrition  of  the  niuscles  goes 
on  without  there  being  anv  lymph-rtow  at  ali  froni  tho  inain  Ivraphatic 
truuk  of  the  Umh,  and  there  aro  nuw  maEy  experiiuenta  on  recurd  provmg 
that  calunhng  mattere,  saltA,  gU:  are  ahtiurlMMl  frniii  scrouH  cavitie«  and 
connective  lissue  spaces  with  inuch  greater  ni]»idity  by  thf  blood-vessels 
than  by  the  lyniphatic8.  Fur  exaniple,  if  iDethyIenL'-hlue  is  injected  into 
ihc  pleuni,  the  dyo  appcars  in  the  urino  within  tivu  minut«s,  while  the 
lymph  l!owin;^  from  the  thomcio  duot  .4hows  nt>  traoe  of  it  for  anotlier 
twenty  niinutpif,  or  sometnnes  much  htnger.  Kiirther.  the  extreme  rapidity 
with  which  eifecte  foUow  on  thw  hj-jKvdermic  injection  of  dnigs  into  con- 
nectivc  tissue  spaces  in  the  arra,  for  cxamp]e,  could  not  be  attnincd  if  the 
drug  had  to  puss  aloug  the  clrcuitoua  ruute  of  the  lymplmtic8  with  their 
b1ow  circulation.  The  procesa  here  is  evidtmtly  one  of  dilfusion  bfitween 
the  blood  and  the  extra-vaacular  tluids,  and  the  ctirrents  l)etween  the  two 
\rill  continue  aa  long  iis  any  difierence  in  composition  exi8ts  between  thcni. 
But  ihis  cx}>Liuution  will  uot  help  us  if  \ve  considcr  the  nbsorption  of 
ordinarj"  lyiuph  or  of  drupsical  fluids,  that  ia  to  sav,  of  fluids  \vhich  are 
ieotonic  with  and  practically  the  aaine  an  bUH>d -plasma.  Some  light  is 
tIirown  on  tho  sul>jeijt  by  bleeding  experiraents.  If  an  aniiual  be  liled  un 
ono  occasion  to  a  very  largo  amount.  or  be  hlod  rcpeatediv  lo  mnaller 
amounts,  it  wiU  1«  ftmud  tlmL  the  last  part  of  the  bl(«Kl  collected  in  the 
first  caae  and  the  bloud  obtained  in  the  later  bleedings  in  the  second  cjise 
become  progTe8aively  more  watery.  A  dilution  of  the  sermu  takes  plače, 
so  that  it  contaiiis  leas  aoliJs,  aud  ia  intircased  in  uuiouut  r<!lativfly  to  the 
hh>od  con)Uscler(.  The  fliiid  vvhich  pa86es  thus  into  the  hlood  is  certainly 
tlerived  trora  the  tiaaue-B|HiceH  and  not  froni  Lhe  Ivmph,  for  the  protiasB 
goes  on  in  exactly  the  samo  way  wbeu  the  lymph-ilow  into  the  Mood  ia 
stopped  by  tying  the  thoracic  duct.  Starling's  experimon^  uf  sencUng 
defibrinabed  blood  through  the  veasels  of  a  healthy  limb,  und  through  those 
of  fme  rendered  arLificiallv  iKdeuiatous,  aud  the  fact  that  in  the  latter  t^ase 
the  bliMiil  hecomes  more  wateiT.  also  proves  that  the  blood-vesaels  can  take 
up  isotonic  solutions  and  dropaical  tiuids  ivom  the  tiasue  spaces. 

Bleoding,  howcver,  means  a  diiuinution  of  intra.-ca]>ilkry  pressure,  and 


I 


LYMPHATIC  SVSTEM:  PHYSTC)LOGY  AND  1»ATH0L00Y    185 


tliis  diminuUon  ia  evideubly  aasociated  witb  the  re-culry  of  duid  into  ihe 
blood-TBaseU,  U*  muke  up  for  the  volttme  whic)i  bas  been  loKt,  just  as 
iucreaae  of  capiUary  preasure  vnm  8howQ  tx>  be  one  of  tbe  caiises  of  increnscd 
l^iapb-iraDeitdation.  The  que6tioQ  comea  at  onoe  to  be  asked.  Is  absorptiou 
de|ioudeut  on  tho  »uuie  phyaic»l  pMco»8  as  trausudation  ^  There  aeems 
liltle  doubl  ihat  it  ia  bo  ia  tbeais«  where  tlie  latpUiarv  pressuri?  ia  lowered, 
as  hy  bleeding,  and  vberu  the  initial  estra-vaacular  prcssurtt  is  not  undu)y 
hi^b,  but  the  čase  seenis  to  be  ditfereut  under  noruial  oouditions,  and 
wheTe,  08  in  accuuiulatiuuB  of  dropsicol  fluid,  the  extrH-viiaciUur  tensiou  18 
raised.  Hnre,  so  loug  as  the  extra-vaacular  preusuru  ia  raie^d  oulv  in  the 
ivgion  of  the  capillanes,  a  )Hujkward  tiltmtion  uan  iHx;ur,  but  wben  the 
extra-vaacular  pressure  is  increa^ed  round  the  veins  to  a  snfficient  extent, 
ibat  is  to  8ay,  to  a  point  abovc  tlte  pressure  in  the  veins,  it  results  in 
coUapse  of  the  veins,  a  rise  of  capillary  pressure,  a  diinininhed  fluw  of  blood 
thmugh  the  part,  and  l>ackwanl  tiltration  ceaaee  to  lie  poesible.  In  this 
čase,  and  probably  toeonie  extent  in  tbeotber  cases  also.ahsorption  iuto  the 
blood  depends  on  the  high  osinotic  pressure  of  the  proteidit  of  thti  blood- 
plasma.  These  are  very  inditfusible,  and  wi]I  atLnict  wHttir  Iroui  the  other 
side  of  s  permeable  membrane  with  a  forco  proportionato  to  the  diflerence 
iu  their  ainount  on  either  side  of  the  membrane.  \Ve  kuow  that  tho 
OBpillaries  of  the  Umbs  are  almiHnt  iuipermeable  to  proteids,  and  their  Ijmph 
oontains  very  Httle  pn)t6id.  Tbe  proteids  left  iu  solutiou  insivle  tbe  capil- 
lanes \vill  exert  au  oemotic  attraction  on  the  water  of  the  lympb.  A  rise 
in  capillary  pressure  wiU  inorcaso  the  umouut  of  lyrapli,  aud  will  cauee  it 
to  be  mure  dilute,  so  that  there  wiU  bu  an  increuse  iu  tlte  lomu  tendiu^ 
towards  abanrption,  and  thus  iu  Rituationfl  sncb  as  the  Unibs,  \rhere  the 
capillanes  are  impermeable.  temporary  riaes  and  fuUs  in  pressure  wil]  cause 
BO  nioe  a  balanoe  betvreen  transudation  and  absorption  that  there  will  be 
DO  difTereuoe  in  the  lympli  iIow  from  the  Umb.  Iu  situatious  where  the 
oapillaries  are  very  permeable,  as  in  the  llver,  only  a  slight  increase  in 
capillary  pressure  wilt  l>e  required  to  cause  tran»udatiou,  aud  as  th** 
truunded  lympb  is  so  ricb  in  proteid,  thero  will  bo  but  little  tendency  to 
ruabsorptiou. 

Il  is  ]>ntctiejiUy  impoeaible  to  8ay  vrbelbor  or  bow  proteids  are  absorbeil 
by  the  bluod-veKSiUs. 

T/if  FunrlioTu  of  Lymph. — Theee  are  manifold,  but  may  1»  grtpuped 
under  ihe  threc  hoaos  of  nutrition  of  tissues,  m(;iiil>oliKm,  and  defeuce.  Iu 
ntUriiion  the  majority  of  the  substauces  required  are  takeu  up  by  the 
tiasnes  froni  the  bWl  l)y  a  procese  of  difTusion.  but  this  must  take  pbict* 
by  the  intermediation  of  the  lyinph.  os  the  tluid  which  bathes  the  tissuea. 
The  only  ditlioultv  is  witb  r^urd  to  the  supply  of  proteid  to  tho  tisauea 
The  lar^e  niolecules  of  theee  render  their  tlilfu^iim  practically  iniiKtasible, 
and  the  nuly  {KMaihle  Kourc»  is  the  proteiil  whicJi  hnx  Hlterad  through  tbe 
veMel  walU  in  the  lymph.  The  two  other  views  which  have  l)een  put 
forvrard  are,  hrst.  that  the  endothclial  eelk  of  the  voasels  con  take  up 
proteid  froui  tbe  blood  and  ]mss  it  on  to  the  tissues  as  re<pitred ;  aud,  aeeoud, 
Hofmeistttr'«  view,  that  tho  ItiucofyteH  act  lui  carrient  of  proteid  to  the 
tlMues.  Tho  fomier  view  bas  been  Hl)own  to  l>e  uultkelv  in  tbe  foregoin^^ 
oeotions;  Ilofmeiitters  Tiew  hos  \>een  ubandoue<1  Iteoause  his  premises  are 
now  undentood  more  fully  and  inteq>reted  difrer(;utly.  Iu  uny  čase  th« 
tisane  cells  nuike  \\m  of  the  prutuid  in  the  Iyuipb,  the  amuuut  uf  whieli  is 
propnrtioncd  to  their  gunenil  neods  by  the  nonnal  or  acijuired  iieniieiihility 
■of  tbe  capilloT}'  valL  Wluit  is  not  utilised  pusses  into  the  Ivuipliatio 
LNOfavulalion. 
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Ab  rB(»ardB  vteUiholism,  ih«  uore  active  an  organ  the  greater  the  lymph- 
flow  froiii  it.  The  two  typical  esperinienta  whic'h  8how  this  aro  the  incrBaae 
of  lyiDph-flow  from  au  active  luuscle,  and  the  mcreased  tiow  and  incroase 
in  conccDtratiou  of  the  lymph  Troiu  the  Uver  after  tlie  iDiravenous  injection 
of  bile,  which  sIho  iocreuses  the  activity  uf  the  Uver.  Of  course  t>art  of 
the  increjifled  lyriiph-flnw  in  auuh  caH«t  is  due  to  the  increa^etl  lilocMi-aupplv 
to  active  orj^ans;  but  Jt  haa  often  beou  eiiggested  that  the  IjTnph-Btream  is 
utilised  lo  carry  off  those  metfibolii;  products  which  \vouId  i>e  too  injurioua 
if  they  were  pa&sed  directly  into  the  hlood.  These  products  aire  euppoeed 
to  be  canveyed  to  the  Iymph-gland8,  where  thpy  are  rendered  idikkuuus, 
aud  they  are  regarded  as  the  agente  which  normally  incite  the  leiicocyteB 
in  the  ^'lunds  to  proliferation.  The  leucocyW8  destroy,  reniove,  or  ingest 
the  iDJunous  substancea,  and  the  lyiiiph  m  bhus  reodered  lit  to  mingle 
with  th«  bUitxl-p1aBnm. 

The  incrciiaed  flow  of  a  more  concentrated  lyinph  ia  one  of  the  firet 
fiigns  of  defetuie  agalnet  Auy  irhtant,  and  is  probably  iat«nded  for  sareral 
difierent  purposes.  for  the  better  nutrition  of  tissues  whose  vitaUty  is 
lowered,  in  order  that  the  baotericidal  power  of  its  constituents  may  be 
esercised,  to  furnish  Dourishment  to  leucocyte6,  and,  in  casc  the  cncrgies  of 
the  cella  on  the  spot  are  ovcrtax.ed,  to  convoy  tht;  irritunt  ur  its  products  to 
the  neareat  Ivniphatic  gland,  there  to  he  dealt  with. 

LvMruATic  Vksskls. — These  are  foiiud  in  additiou  to  a  blood-vaaculnr 
8y8tem  in  ali  vertehrate  aninials,  wtiile  in  those  of  the  invtsrtebrattia,  which 
poesess  a  vascular  sy8teui  of  any  kind,  the  circiilating  Huid  in  most  caaen 
more  Dearly  resembles  lymph  than  blood.  The  addition  of  red  eorpuscles 
and  of  a  blood- forming  bone-manovv  ia  a  comparatively  late  event  in  the 
history  of  evolulion. 

The  lytnpbatic  8yBtem  is  not  a  cloeed  system,  as  the  railicles  of  the 
lymph  capillariee  open  abnost  everywhere  into  connective  tissue  spaces.  In 
some  of  the  intestinal  villi  the  rodicles  terminato  with  clofsed  ends,  but  the 
other  mode  is  by  far  the  more  fre^ueut.  The  lympti  uapUlariea  are  much 
like  blood  capillaries  in  Htnioture,  na  tbey  am  aimply  tiibea  nf  endotheliul 
cells,  but  are  much  more  irregular  in  si/*  and  shape.  The  larger  lymphatic8 
into  which  thcy  open  havc  tlicir  waUs  strengthenod  by  coooective  tissue  to 
a  alight  exteut,  aud  the  very  largest  coutain  some  uon-striped  muacular 
tilircs  anil  rtiHfunble  veitiH  in  structure.  Ali  lyniphabici)  altove  the  very 
smallest  are  provided  witb  valves,  no  that  the  current  through  them,  in 
normal  conditions,  muat  alwiiys  be  towardfl  the  thoracic  duct. 

Tlie  serous  cavities  are  8tructuraUy  »Implv  large connective  tiasue  spnces, 
and  communicate  froely  liy  ni&ins  of  stomata — openings  rouml  which 
modified  endothelial  cells  are  arranged — with  the  h-mphatics  whic.h  run  in 
their  waU6. 

The  uourae  of  the  vessels  will  be  fouud  sulHciently  described  in  the 
subjoiiifKl  table  of  the  gl.imlfi.  Thpy  HlwayB  run  near  blood  -  veasels,  but 
there  are  the  ttidest  individual  ditferences  in  their  course. 


\ 
I 


LvMPHATic  Olands. — StnutuTe. — Theessential  facta  in  the  structure  of 
theae  bodies  ean  be  brieHy  stated  as  follow8 : — The  aiferent  Iyinph-ve88el8 
o])cn  through  a  fairly  stron^  capsule  into  a  sinus  vvhich  surrounds  the  gland 
cverywhere  excepl  at  tht;  hilus.  Connoetive  tissue  processea  (traboculic) 
froin  Uie  cat«iile  peuetrate  the  gland  at  many  poiuts,  aud  the  extcriial 
Kinus  ia  prnlonged  around  these  so  a8  to  form  a  serieft  of  jmtliH  into  the 
substance  of  the  gland.     The  trabeculte  become  thinner,  and  about  the 
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middle  of  tbe  gland  become  continuous  with  the  ordinar)*  retiaiilar  tiasue. 
The  lyQiph-patns,  thua  aet  free,  pasa  off  &t  varioiia  angles,  anaatomofie  freely 
witli  one  anniher,  and  tinallv  iinite  in  a  nnmber  of  efferent  Teesels  which 
pasH  Diit  nt  the  hilus.  £ver)*  Ivmph-palh  iuaide  the  c^peule  is  beset  with 
obstacles  iu  the  funu  of  ttcUcate  atruids  of  councctive  tiasue  which  etrctcli 
acroes  theui  in  everj  poeaible  direction,  aud  any  given  jArlicle  cau  ou\y  pai« 
frotn  the  aflerent  to  the  efferent  vesaels  by  foUowing  a  verj'  tortuous  cmirae. 
Moreover.  the  interatices  of  the  reticular  tiasue  of  the  rest  of  the  gland  open 
freelj  into  the  lymph-path8.  and  this  tiasue  is  packed  with  leucocytes,  mo3tly 
of  the  variety  kiiowu  aa  amall  lyuiphocyles.  Theae  leucocyte«  are  aluioat  ali 
formed  in  the  gland,  and  nioat  freely  in  its  outer  subcapsular  fiart,  where 
in  any  gland  which  is  at  ali  active  many  genn-centres  wiil  be  fonnd — 
pordoDS  of  the  reticular  tiasue  with  a  apecial  arruugemeut  uf  blood-veasels 
and  eonncctive  tiaaue  vbich  facilitates  the  niultiplication  of  leucocyte8. 
In  the  deeper  porLa  of  the  gland  germ-centn«  are  lese  numeroua,  but  aome 
leacocyte  proUferation  is  foimd  there  alao.  By  the  constant  preaaure  of 
Dew-fonned  eells  from  within.  tlu^ee  in  the  neighbourhood  of  the  lympb- 
ainus  and  lymph-pathe  are  farced  into  theee  spacee,  and  are  niade  tn  deal 
irith  ali  matenals  brought  by  the  lyniph  to  the  gland.  Many  of  them  are 
caniod  ofl'  by  the  lyinph-8trcam,  wbich  is  al«ay8  richer  in  cella  on  the 
proziuial  ihau  on  the  diatal  aide  of  a  gland,  but  many  remain  iu  the 
lyinph-paths,  especiallv  thoee  which  bare  ingested  any  material  from  the 
lymph,  for  if  the  material  is  nutrient  they  Ijecome  large  c«11b  and  can  no 
longcr  \'As»  through  tbe  obstades,  while  if  the  material  is  injunous  they  dic, 
uud  aru  geuenilly  ingested  by  other  cella.  It  ia  obvious  that  llie  dupply  of 
leucocvte«  is  greateet  at  tbe  outer  part  of  tbe  glnn«!  in  order  to  ineet  and 
deal  with  the  Tymph  brought  in  by  tbe  afferent  veseeK 

J^unclio»s.^A.  lymph-gland  has,  therefore,  three  main  functions.  It 
ma  the  lymph-Btream  by  the  tixtreme  tortuoalty  and  intricacy  of  its 
mnebt ;  it  eosurea  that  every  {tarticle  of  Irmph  sball  be  brought  uniler 
the  intluence  of  liWng  celLs,  and  it  furnisbe«  leucocyles  to  the  lyinph.  and 
tbrough  that  to  the  blood.  The  time-bonotired  compariaon  to  a  tilter  is 
onty  partlv  accurate  or  appoaite,  because  it  leaves  out  of  oouut  tbe  most 
importaut  of  the  functions  nf  tbe  gland,  the  rital  action  of  the  cella  whicb 
inhabit  it  In  ali  probabihty  in  health  this  action  is  largelv  a  chemical 
one  -,  it  '^eems  probable  tbat  aome  metabolic  producta  oirriod  in  tbe  lymph 
are  altered  before  that  tluid  is  paased  into  the  blood,  aud  this  can  ODly  be 
done  liy  the  leucocyttiH.  In  diseaae  theae  oella  bave  lo  deal  \vilb  organiama 
aud  tbeir  produets  on  the  one  hand,  aod  with  the  cells  of  new  gnnvtha  on 
tlio  other,  but  short  of  actual  diaeaae  there  are  many  conditions  where  tbeir 
action  ia  of  imjmrtance.  For  ojtample,  where  a  brt-niorrhage  baa  occurred  in 
a  liuib,  from  a  bniiae  let  us  Bay,  tbe  uearest  lympliatit'  gland  \vill  li«  found 
tn  bavt  some  of  the  cells  in  its  lymph-path8  gorged  witb  bl(»od  pigment  »r 
Mrith  tbe  remains  of  broken-down  rod  oorpuscles.  Again.  tbe  axiliary  glands 
of  a  nmu  with  taltooed  arms,  or  the  bronehial  glands  of  a  coal-miner,  conttiin 
nuuses  of  pigment  or  of  carbou,  as  the  caae  iiuiy  lw,  which  have  beeu 
prevented  from  paasing  into  the  blood.  Wben  a  canrer  occura  in  the 
periphenU  dutrict  of  a  lympb-glaiid,  cells  troni  it  pasa  along  tbe  lyiiipbatic 
veasels  and  are  caught.  tirst,  in  the  eKternal  sinua.  and  beyond  unv  licubt 
the  fintt  of  aiicb  cells  to  arrive  are  invanably  de8troyed  by  ihe  leut:>>cyti>a  of 
tbe  gbind.  It  is  0Dly  whcn  the  mipply  of  colla  ia  »n  great  aa  to  oven:ome 
rasiatauce,  or  when  the  nutrition  of  tfie  individual  is  so  muoh  Impairml  that 
he  cannot  keep  his  glanda  in  tigbting  order,  that  tbe  cancer  gets  a  footing. 
It  begins  to  grow,  hntt,  ulways  in  tbe  fxternal  ninus,  and  sproods  thenco  to 
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the  hilus.  But  there  ia  another  provisinn  in  thc  ^land  which  comes  to  be 
of  importance— the  capsule.  This  is  suBicientlj  stroug  and  deose  to  cocfine 
the  struggle  to  the  limit«  of  the  glanil,  and  it  is  oaljr  after  the  whole  of  the 
gltiiKl  lias  beeonie  converted  into  caneerouH  tissiie  thKt  t)iti  capeule  gi%'e8 
way  and  allowa  a  Hpread  intct  surroiindiTig  ttssues.  Thi8  encapsuliition  of 
the  stnigf^le  in  equaUy  importuut  iu  organismal  infoctione.  After  the  tirat 
gland  hos  been  vanqui8h6d,  it  is  conipelled  to  aIlow  the  pa^isage  of  the 
iQVader8,ibut  as  long  as  posaible  it  insi^ts  that  they  shall  pnss  aloug  the 
proper  patba,  the  lynipli-ve88elH,  in  the  (»urne  of  which  they  will  fiiid  freah  de- 
fences,  and  that  they  shall  be  kept  out  of  the  coraparative]y  defenceless  pori- 
^landular  tissues.  The  lyiiiph-ghindB  thus  oonoentrate  orgimismal  attacks 
ou  theiuselves,  aud  oftcii  aacrifice  theuiselvea  for  the  whoIe  orgnnisui.  It 
niuBt  uoL  be  forguLteu  that  tliey  are  noL  the  firet  liue  of  defence,  lliat  role 
helongs  to  the  skin  and  mucoiis  membrane«,  and  it  is  only  when  these  are 
id,  Bometimes  withoat  a  viaible  Icsiou,  that  the  glands  coioe  iuto  play. 
le  gland  uearest  to  the  pnmary  scat  of  infection  is  alway8  tirst  atfcctcd, 
'aud  thereafter  iufectiou  e|)reudH  alon;:  d«iinite  patha.  Au  eiilarged  or 
indaiiicd  lymph-glaDd  should  always  make  uh  exuuiiue  the  skin  or  mucoua 
lueuibrautf  di»tat  to  it ;  primary  artoetioua  of  lyuiph-glRnda  are  of  Lho  rareat 
]>oa8ible  occurreiite.  If  an  infection  once  nmkes  its  way  iuto  the  glandular 
chain  and  masters  the  glands,  it  paasea  from  one  to  the  other,  quickly  or 
8lowly,  affocting  gland  aftor  gland,  uutil  ultimately  tho  terminal  lymph- 
clianuclfi  are  reached,  and  tlirough  them  tli«  bliiod  becoiut-a  iufecteJ. 

The  p}iysician  or  aurgeon  ia  apt  t<t  undere^stiniate  the  |K)\ver  of  reaiatance 
of  Irmph-glaudf*,  Itecause  in  the  nature  of  things  he  is  a  Nvitness  on]y  of 
their  lost  battles,  thoee  which  the}'  win  rcmain  unknowu.  That  the 
nctories  are  moro  rr6quent  than  we  are  iu  the  hahit  of  realising  is  weU 
illustrated  by  some  olieenationH  of  Manfredi.  He  esaniined  eighty-eight 
Lacmnal  animals  and  the  bodies  of  three  men  who  had  died  of  non-iufoctious 
Liseases,  and  in  seventy-eight  of  the  animals  and  ali  the  men  fouud  that  he 
juld  eultivato  organisms  from  some  one  or  more  of  tho  Ijmpii-glands. 
'trhile  the  rest  of  the  body,  with  the  occanional  exc'eptiou  of  ihf  Uver  aiid 
splecn,  was  found  to  be  sterile.  CuUivation  waR  siiccessful  most  often  from 
tlie  subcutaneoiiB  glands,  then  from  the  bronchial,  and  least  frequently  from 
the  mesentoric.  The  rolativc  infrequcncy  of  niesenteiic  infection  is,  of 
course,  due  to  the  fact  that  the  lymp})oid  tiasue  iu  tlie  wall  of  the  intestiue 
serveH  ali  the  purpose;*,  aa  far  as  defence  goiis,  of  a  lymph-gland,  and,  na  is 
well  known,  is  practicallv  never  quite  aterile,  though  it  prevents  organisms 
reaching  the  mesenteric  glands.  Manfredi  also  found  that  he  could 
introducc  siiuill  numbera  of  such  organisms  as  B.  pW(U(fw8us  and  anthraeis 
thn>ugh  the  skin  by  protlueing  slight  irritation,  and  that  the  nearest  glands 
contained  the  organisms  in  a  vimlent  state  for  four  or  tive  dajs.  and  in  a 
Ic38  virulent  condition  for  several  day6  longer,  wlule  the  rest  of  the  unimal 
reniaincd  sterile  and  unaffected.  Jf  an  orgauism  of  sueh  rapid  growth  aH 
the  authras  bacillue  can  reinain  latunt  for  so  long,  it  is  not  to  1«  \vondered 
at  that  8low-gTowing  organisms  like  the  tuborele  baciUus  may  1«  latent  for 
Ta8tly  longer  perioda,  and  that  a  forgotten  gland  in  the  ueck  may  give  rise 
at  laal  to  a  miliarv  tuberculosis. 

In  order  to  show  ibe  uourse  purH\ied  by  iufections  from  gland  to  gland 

il  have  conipile<i  the  foIIowing  table,  the  matmals  for  which  were  takeu 

'from   Sappey,  Quain,  Testut,  Coruet,  and   other  authorities     This  will 

enable  the  reader  at  a  glauce  to  sce  from  what  region  any  gland  has  become 

infected,  aud  what  will  Ite  the  nest  series  of  glan<ls  to  suffer: — 
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Table  op  Lthphatic  Olands,  iteth  the  Socbce  op  tbeih  Afpbrknt  Vbsskls, 

AND   DBSTINAnON   OP  THEIR   EPFEREMT   VeSSELS. 


Kune  ud  iHtutkui  of  GlancU. 


Rcc«jve  Afferaiit  V«neb  (hnn  :— 


HeDd  EITmnt  Vonda  to:— 


Parctid :  »itperjicial  faeial  or 
anUrior  auricular ;  od  and 
in  the  aobstutc«  of  the  uro- 
tid  glaDd,  uid  in  front  oT  the 
fliternsl  aoditorj  meatoa. 

iKUmal  maxillary :  demfadal 
or  bneeinator;  oo  the  poa- 
terior  pari  of  the  baooinator 
mosele  aiid  side  mil  of  the 
phar}-ox. 

OeeipUai  ;  od  the  origtn  of  the 
trapenas. 

iiaatoid,oTpo$UriorauriaUaT; 
on  theinsertioD  of  the  stemo- 
mastoid  behiad  the  ear. 

.S'uimart//<iry;oiithesobniax- 
illary  gUnd,  and  betwaen 
it  and  the  inner  aorface  of 
the  lower  ja«. 


SuperfieieU  tervical  or  raper- 
fieiai  jugular  ;  on  the  npper 
lateral  parts  of  the  neck,  in 
front  of  thfl  stemo-nuutoid, 
along  th«  erternal  jugular 
reiii. 

I)efp  superior  cerrical  or  Mupe- 
riar  jugular ;  on  the  bifarca* 
tion  of  the  carotid,  along  the 
intemiil  jogolar  to  the  base 
of  the  ttkulT. 


Defpin/enorcerviailOTin/erior 
jugular  arnl  »upraelaviadar  ; 
the  fomier  on  both  sidea 
of  the  large  blood-TeeseU, 
the  latter  in  the  supraclari- 
cular  fossa,  nuitiog  to  form 
one  chaiu. 


CubUfif :  occ8aioiially  at  the 
bend  of  the  elbow,  more  tion- 
stantly  above  and  in  front  of 
the  iotemal  condjrle  of  the 
hnmerus. 

Arillttry:  on  reutelitand  Denrea 
of  azilla,  on  lower  edge  of 
|wctoraIi«  major. 


Hmd  and  Kade 

The  temples  and  surronnding  '  SDbmaxillar7  and    raper6cial  | 
region,  the  skin  of  the  ear,  \    cerrical  glanda 
and  the  ejrelids. 


The  tem  ples,  ipheno-niaxilIary 
fosBa,  caTity  of  the  orbit  and 
noše,  the  npper  jaw,  palate, 
and  pharnuc  pcrhapš  from 
the  craniu  caTity. 

The  top  and  back  of  the  head. 

Parta  at  the  \»dY  of  the  ear. 


Faoe,  lipa,  floor  of  the  moath, 
salirarj  glands,  forehead, 
ejelids,  bridge  of  the  noae 
and  ale  naši,  gume  and 
teeth  of  th«  lower  jaw,  tongue, 
etferent  vessela  of  the  parotid 
glands. 

The  outer  ear,  akin  oF  the 
front  and  back  of  the  neck, 
efferent  vesaels  of  the  occi- 
pital  and  inastoid  gtands, 
and  part1y  those  from  tfae 
parotid  and  BubmaxiUai7 
glands. 

C^aaial  cavity,  part  of  the 
tongue,  larynx,thyroid  gland, 
lower  part  of  the  phu7nx, 
deep  mtiBcle«  of  tne  neck, 
efferent  TesseU  of  the  deep 
facial,  and  some  from  tfae 
sabmaxillary  glands. 

Ali  Ivmphatic  vessels  of  the 
head  and  neck,efferent  Tessela 
of  the  BUperficial  cervical  and 
deep  superior  cervical  glands. 


Deep  superior  cerrical  glands. 


,  Saper6cial  cerrical  glands, 

I  Sniierficial  and  deep  cervical 

glands. 
i  I 

I  Saperficial  cerrical  and  deep 

suiierior  cerrical  glaods. 


Deep  inferior  cerrical  glands. 


Deep  inferior  cerrical  glands, 


Unit«  to  form   jufpilar  lym- 

fihatic  trunk,  which  on  the . 
eft  side  runs  into  the  thoraciu 
duct ;  on  the  right  side  into ; 
the  common  1ympliatic  duct,  ' 
the  subclarian  vein,  or  in- ' 
teraal  Jugular  rein.  Other 
brancliea  {»ass  from  and  to 
the  axillary  and  thoracic 
glands.  I)y  the  help  of  some  \ 
glands  foand  in  ttio  niiddle ' 
of  the  neck  they  sometimes 
form  a  continuoua  chaiu  with 
ti  I  ose  of  tlie  other  side. 

Axillary  glands. 


Arm 

Ulnar  side  of  hand  (radial 
side  mas  directly  to  axilla), 
etferent  Tessels  from  glands 
in  the  forearm  wht.>n  present. 

Arm,  msmina,  the  side  of  the   Axillarylym)iliatic  trunk,  oimi- 

chest  from  tfae  level  of  the  >     ing  into  thoracic  duct  ornght 

umbilicus  upvrsnls.  I     Irmphatic  trunk.  or  into  sub- 

I     clavian  rein.     These  glandb 

I     are  coutinuooa  with  tlie  deep 

'     inferior  cervical.  j 
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Tablb  op  Lthfbatic  Olavds — Continufd, 


Kune  «i4  Bttiutlait  o(  0Im4«. 


lUcaiv*  Alhnot  VmmU  tmm  :— 


Otai  JtVVmai  \'««m\a  ta : 


Sternal :  i.\aug  bit«niftl  mam- 


Intercostat ;  on  eithflr  aidc  oX 
8|itiuil  miliimii. 

Anierior  tiiedia^inal ;  in  froiit 
of  tbfl  aorlio  arch  imA  inno- 
miiiat«  vfiuH  ;  u  lcti.vwr  Mut  in 
fruiti  »r  tlie  |>eri^'i(rditini  jiist 
nbovo  llic  (lUpliragni. 

PofUrior  i/i^i<uCiH.al ;  sloog 
tlit!  tliontuin  ftorto. 

Bronchinl ;  anuU  ODt»  iu  tlio 
Iiilura  of  rlio  lung  on  tlit- 
btAiioh«!  of  the  broncbi, 
Urgcr  on  th«  low«r  [nrt  of 
the  truli««,  iU  birurutloti, 


PouliUal :  $uperficial  rouml 
the  t«rminaUoD  of  tlio  sliort 
■inphenoiu  veiu  ;  <£«qt  ott  tb« 
pobili  teil  venob, 

Snotrfieial  avptrior  in^inal ; 
ODliqucIy  iu  tbe  lino  of  Poii- 
pftrt. 

Superjieittl  iv/eriar  »njntijvi^  ; 

TertickllT  along  u]>p«r  entl  of 

long  MpbeDoun  vein. 
Dtep  ingtilnal ;  on  inn«r*tdecif 

fomoral  vehi  and  in  ftimoral 

nog. 


KxteTTuil  iluK;  on  tli«  ext«rBal 

iliac  vosmIs. 
InUntal  Hitu  ;  aloag  internil 

i]iac  Tcmels. 

[Saeral;  in  bollow  orsaomm. 

lAiierat lumbar :  on  (rither  rilda 
in  th«  intervala  botwi>cn  tho 
tranKVcr««  pnK:e»t«<!i>  of  the 
vortcltnr. 

iftduin  /uinMr;  alonc  the 
tnink  »tid  aVmut  the  nifiir- 
oation  of  the  aort«. 


MctenUric:  b6tween  tlie  ta^era 
of  th«  meKDtarjr,  ukI  roand 
tka  tnuik  of  Uie  snp«rior 
menoteiic  artcnr. 

CteJKu: ,-  flutrouna  the  c<«liao 
ftxis  and  tbo  aort«  above  ih« 
suporEor  n)«Mnt«ric  art«ry. 


Thoram 

Anterlor  ivalla  of  thorai  and 
atidotnen,  Miterinr  part  of 
diaj>hr&giii,  iuner  part  of 
matnnui. 

\VaUa  of  thonuc  «Jid  ooital 
iileum. 

Tnymus,  |ioric»rdium,  bciirt, 
uppAi'  Hurface  uf  antenor  balf 
Di  lircr,  and  af  ditijilii«}C"'i 
(>tforeiit  resami«  from  Btenial 
gUnd^, 

(E»aphagii!i,  hindcr  ^larts  of 
Itenoardium  nnd  diupbra^i, 

Lanc,  aiso  trndiea  and  pa»- 
tenor  wall  of  hitart,  effarcnt 
vesseU  of  fioatarior  madia- 
stinnl  glandii. 


SujK-rficial,  sarboe  of  tb«  leg 
in  tliv  ri^on  of  tli«  »bort 
aaptieaotui  reiu  :  decn,  doep 
]yiiittb-vt-!iMlH  of  thu  Ifft. 

Antenor  ftbdorainul  walt,  tint- 
tiKtV«,  {K^riiu^uni,  &nuH,  and 
extemal  genitaln  (lower  |iart 
nf  vainna>. 

Snrfaoc  ol'  Ic^. 


Deep  lyinphatics  of  leg,  aome 
of  litfipreitt  vesaela  of  au^ier- 
ficial  iiiguiiial  gUnds. 

Alntuvira 

Abdominal  wall,  »fforent  vci- 

Bols  Truiti  iiiguinsl  gliitids. 
Polric    riflcen  and   iiarictc«, 

nigiiia.Dnrvix,»ncl  ]ower  |iaTt 

of  iiteiits. 
l*elvio    Tuoera  and    parietes, 

rectnm. 
Poeterior   uart   of  abJaminal 

vali. 


Sigmoi-l  flestire,  kidn«ir>. 
auprarunulii,  testicles,  nvance, 
iaMi,  and  upi>er  part  ol 
aterua,  poatcrior  jiarl  or  dia- 
nhragin,  elfcrunt  vessM-U  froni 
iliao  and  Mcral  glandu,  and 
some  fi-oiit  tale:^  liimLuir 
glaoda. 

utvtfuiU  of  small  inleatine, 
and  colon  dova  to  tb«  lig- 
tuoid  fle\nrp. 

Stomiich.  n)>p«r  half  of  diiA- 
douunit  iiaijcniaa,  Hpitren, 
grmtn  fmrt  of  tho  llrer. 


Anterior  niediastinal  glaiida,  or 
l^inphaHc  tninkit. 


Thoracic  duot,  or  right  lym- 

pbatic  dnct. 
Bight     and     left     Iyniph&tic: 

trunka. 


Hronchi&l  gland»  or  thoimcic 
duct. 

Left,  with  or  \iithout  eHereat 
rtsauls  of  sternal  and  media- 
stinal  glaiLdu  to  tlioraoio  dtict ; 
rifilit  fomi  broneho •  niedia- 
stioal  trunk,  whioh  receive« 
tliG  f-fTcntiit  vps^svIh  uf  the 
remaining  glanda  of  the  right 
sili*  (iT  Mie  thums. 


logiiinal  glandk. 


D^p  inguinal  gUnda,  or  tx-\ 
tnritAl  ilinc  gluiidn.  I 


Ueep  ingainal  glanda,  or  ex- 
tenial  uiac  glands. 

VnM  throngh  femoral  ring  to 
ext<!riiiil  iliac  glands. 


Median  liimltarglanda. 
Median  Inmbar  glands. 

Ui-diau  liinilHir  glands. 

Metlian  hindjar  tilamU  sml 
lumbar  lymphatic  tninlcR, 
vhioh  uniti'  to  ton«  eom- 
moiK-eniont  of  tlioracic  duct 

Lnmbar  Ivmpbatio  tnmk«. 


Join  vRerent  rmseU  of  cveliac 
glandi  to  form  intettinal  lyni- 
phatJo  tnuik,  op<'niug  into 
tboraciu  duct. 

Inte«tina1  lym]t]iatii]  tronk. 
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A  few  olinicid  eiample«  niay  be  oited  to  illustrate  those  anatomioal 
facta.  Thua  in  ohildreo  eolargement  of  the  occipital  glands  should  alway8 
indicate  esaminatiou  of  tho  scolp  lor  suppurntivo  proceases  and  for  pcdicuU ; 
enlargement  of  Lhe  intenial  maxiLlurv  gluudH,  almost  invarUbly  tuMotnatod 
with  that  of  the  deep  aiiperior  cervical,  in  a  stronp  presuiiiption  in  favour  of 
ihe  presenco  uf  adeuoids.  AOection  of  the  axiUary  glundti,  in  a  wonuin, 
ahould  Dlake  ua  look  at  the  uiamma, — of  the  iufchor  suiKtrticial  ingulnul, 
should  suggeHt  Houie  leaiou  of  the  foot  or  toes, — of  the  superliuial  Huperior 
inguinal,  Bhould  uiake  us  suHpect  an  affection  of  the  genitals  or  antis.  Such 
exaraple3  might,  of  course,  be  multiplied  indefinitely. 

LjTiiphatic  glanda  ure  extromely  vuriable  in  uumber  and  size  in  in- 
dividudlš  iu  auy  giveu  Btluatiou,  but  it  ta  uot  so  coiuiuonIy  recuguiHOti  that 
fresh  glands  ni)iy  l>e  furmed  un  caii)pHnitively  Blight  sLiiuulus,  ;ind  inay  dis- 
appear  wheD  the  stiranlue  is  n-ithdntnm.  The  b^t  knowD  exainple  of  this 
is  the  iucreosc  iu  the  glauds  of  tho  axilla  during  lactation.  VVheo  the 
process  teritiinattis  niany  of  tho  glandi^  become  involuted  aud  tmuHformed 
into  fat,  but  sbould  a  caroluoma  appear  lat-er  in  the  bruatil  thu  glands  are 
agaiu  de%'eloped.  Moreover,  glandn  which  havo  beeu  reiiioved  uro  very 
raadily  replacfd,  and  tlie  nuwly-foriued  glaudt)  are  not  distinguinliahle  froni 
the  original  one«  after  »orne  tirne.  This  depends  upon  the  fnct  that  theee 
glands,  thotigh  complicated  in  ap])earance,  are  reallj  very  simplo  in  Btructuro, 
aud  re(]uirc  notbiug  for  their  dovciopmont  or  re-formation  uMiich  is  not  pre- 
Heut  in  auy  looae  couuoctive  tissue.  The  uecesaary  eleuients  are  ]ymphiiti(j 
vessela  and  the  connecti%'e  tinsiio  Burroundiog  them,  and  bIv>od-veBseIa. 
The  louoocyU>s  are  brougbt  both  by  the  lymph-ve98el'!  and  the  blood,  and 
entaugled  iu  the  meshoe  of  the  connectivo  ti&siie.  Lymph-glauds  takon 
froui  the  aame  situatiou  iu  differcnt  uormal  indindual»  will  tie  found  ah« 
to  vary  inimeniH!ly  in  activity.  Thia  oan  be  meimured  by  the  numlter  of 
germ-centres  iu  the  oortex,  and  by  the  nuniber  of  mitotic  Hgure«  in  the 
Ieacocytea  of  tbeae  genn-centres. 

The  entire  ByBtem  of  lyinphatic  glauds,  thcrefore,  form:!  an  orgau  of 
defenoe  which  varies  in  pow(;r  imiueuHely  itccording  to  the  neadit  and  con* 
stitution  of  the  individuaL  It  is  interenting  to  note  that  in  animals  the 
derelopinent  of  the  »jstem  varies  much  aecordiug  to  the  race  and  habite  of 
ibe  auimiiL  The  glands  ure  few  aud  small  in  ihc  rodeuts,  more  uumerous 
in  tlio  carnirures,  sLill  bettor  developed  in  the  ungulates,  aud  \)e»l  of  ali  in 
man.  The  glunds  in  diHerent  regiona  of  the  bodv  are  nnt  ali  e(iually 
important  in  a  morpbdo^ical  sense.  Those  which  I  have  e!Bewhere  calicd 
"pr)iaary"  lymph-glands  ure  those  ffhich  are  the  tirat  to  1}e  developed  in 
ali  nuunmala,  and  whieli  are  posseaaed  by  ali  manunals  urhiuh  I  have 
exaniined.  They  are  the  glanda  surrounding  Ihe  krge  vesBels  of  the  neck, 
choae  of  the  iixilla,  groin,  and  thone  at  the  root  of  the  me9entery.  The 
"  iieooDdary "  gkndB  are  those  at  the  bend  of  the  ellxjw,  iu  the  popliUtnl 
Bpooe,  in  the  uiettenterv,  rniind  the  aorta  and  iliac  arleries,  etc.  These  are 
developed  in  ftome  aniuiala  iu  fcetal  life,  in  otherH  not  till  aftcr  hirth,  and 
mmctimea  imperfeotly  even  iu  the  atlult.  The  "  tertiary  "  glaudd  in  nuiu 
intdude  thoee  whioh  are  not  cont«tantly  preeenl,  &»,  for  iuatauiv,  tho  pre- 
laryngeal  glamls,  aud  which  lic  ofT  the  nmiu  courae  of  tho  Ivinpb-atream. 
and  thoae  whiuh  aru  fonued  tu  adulL  life  ou  BOiue  special  fMscaaion,  aa  during 
the  exceptional  activity  of  itome  nrg;tn,  or  in  jtatbologiciil  conditioua.  The 
"  primiu7  "  glauds  ali  lie  at  point^  towards  which  numbera  of  ]yuph-vetteU 
couvorge.  and  uear  liirge  lUtericH.  The  "  s6Coudary  "  glands  are  geaerally 
intcrponed  in  thu  eotinte  uf  luaiu  channelH  nr  at  fiecon(Tary  junetionn,  while 
ihe  "  teniary  "  ouub  either  tie  otf  Lhe  main  stream  altogether,  or  itre  usod  to 
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reioforoe  iipe-exiHting  onee.  'niey  are  proI)ably  Rometiines  doveloped  from 
the  small  collections  of  IjTnphoid  tiesue.  which  may  be  found  bere  and 
there  ou  thc  course  of  ihe  l7mphatics,  by  a  prooess  idcntical  with  ihat 
pa»icd  through  in  fictal  lifc. 

TuORACic  DuOT. — As  haa  been  alreadj  indicated  in  the  table  given 
above,  there  ia  a  certaiu  amount  of  variation  in  the  vessela  which  flow  into 
tlie  duct,  and  there  is  a  inossibilitv  of  variatioiis  also  in  the  place  into  \vhich 
the  duct  opena.  Thia  ia  uBuaUy  the  outer  aide  of  the  left  intemnl  jtigular 
vein,  in  the  angle  fornied  by  its  junction  mth  the  8^lbcla^^an  vein,  but  it 
nitty  be  into  either  of  these  veins  at  other  apots  or  into  other  veina  low  tlown 
in  the  neck,  by  one  or  aevcral  openings.  The  onlv  pmctical  impurtauce  of 
thia  pdint  i«  that  the  surgeon  when  operatiug  in  tfiis  nelghlKiurhocHl  nhonld 
be  OD  his  guard  against  finding  the  (hit-t  in  some  «nexpected  aitnation. 
Hut  hctle  is  known  of  the  attection  of  the  duct  by  diaease.  An  eruption  of 
tuhercles  in  it«  waUa  has  been  found  to  be  foUowod,  as  might  l>o  expected, 
by  miliary  lubercukisis,  and  there  are  aevcral  ciiaes  on  reconj  vvliere  canc«r 
of  varioiis  abdouiin!il  organs  has  caused  a  9econdftry  atfectioa  oC  the  duct 
vliiph  hiiH  occluded  it.  I  aaw  reeeutly  a  caae  of  cancer  of  thc  pancreaa 
where  thia  had  taken  plai;e,  and  where  a  true  chyI(>UH  ascitea  had  occiirred 
from  the  reaulting  dilatation  and  riiptiire  of  lacteals.  If  the  obstruetiou 
takes  placc  in  thc  lhorax  one  or  hoth  pleural  cavities  Hiay  be  Hlled  with 
chyloua  tiiiid,  biit  as  a  general  nile  oanoer  of  the  duct  ia  not  followed  liy 
chylonR  rxtravaaations  iHicauae  the  proceas  of  bloekiug  is  uaimllv  a  very 
gradual  one,  and  there  is  tinie  tor  an  anastoinotic  circulation  to  tonu,  and 
for  the  right  Ivmphatic  duet,  tor  insUince,  to  aseume  the  functions  of  the 
thoracic  duct.  The  iutercommiinicatiou  of  lymphatic  vea&chi  iu  alwaya  ao 
free  that  there  ia  uauHlly  liltle  difticulty  about  thia. 

Bl&EASES  OF  LVMPHATlG  Vkssblh. — Those  of  importauco  are  inHamma- 
tion,  acute  and  chronic,  and  clilatatiou,  coageuital  and  acquired. 

Acutf.  I.ijmphmnjUU. — Thia,  practicaUy  invariably,  Ja  the  reauU  of  a 
wound  or  other  breach  of  aurface  which  has  Viecome  aeptic,  or  of  some  other 
source  of  Bepticity.  Either  the  orgauisma  themaelves,  or  their  toicins,  are 
carried  aloug  the  vcaeels,  and  give  rise  to  iudammation  in  their  traiu,  the 
degree  and  exact  nature  of  wtiich  differ  with  the  organLstu  presenL  Ah  a 
rule  the  procesa  stope  at  the  tirat  gland  ahove  the  leaion.  which  U8uaUy 
beoomes  cnlarged  and  tender,  but  it  may  pasa  from  gland  to  gland,  and 
give  riae  ttltiniatelr  to  a  general  3eptica'niia.  Disaecting-roniii  and  post- 
mortem  vounda  of  the  Ijand  givu  an  opportunit.y  of  examining  autih  c^ises, 
From  the  vound  red  linea.  oftcn  hard  and  raiae^,  extend  either  to  the 
cubital  glands  ur  sometinies  to  the  axilla,  when  tlie  main  vcasels  alone  are 
affected  ;  Ihe  arm  ia  puinful.  tender,  and  may  be  tedeniatons,  and  the  jsitient 
ia  feverish.  The  \valls  of  tlie  vet«*el3  are  inflamed,  aud  there  niay  lie  tvorne 
fipread  of  the  intiammation  into  iJih  liaaues  round.  Tho  Iriuph  in  the 
veasehi  ifi  coagiilated.  Sometimes  the  amaller  channels  are  also  alleoted,  and 
the  iuflamniation  in  the  skiu  then  l>eeomes  so  widespread  that  it  ia  difficult 
to  diatingiiiah  it  from  a  eelliilitia,  while  if  the  deeper  vesaels  alone  are 
uflected,  the  limh  may  heeome  l»rHwny  and  (fdematoua  vrithout  the  develop- 
lucnt  of  the  charaotcristin  auperficial  linoa  Tf  the  invading  orgauisms  are 
puH-producera,  foci  of  auppuralion  may  form  in  the  courae  of  the  vcasels ;  or 
wheu  ihe  acute  8yniptoms  have  piissed  ott',  tlie  thromboais  of  the  prosinial 
vesaels  mav  give  riae  to  a  long-atanding  u-denm  of  the  lirnb.  Tn  treatment 
the  first  thing  to  be  done  is  to  atop  the  supplv  of  orgauiams  or  toxina  from 
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the  wouDd  or  otfaer  souroe  of  infectioii ;  it  is  to  be  reudcred  a&eptic  b)' 
whaLever  meaaa  are  neoe8Baiy  in  the  individual  caae.  The  aOecttid  liinb  ia 
to  be  kept  at  rest,  and  pain  relieved  bj  evaporatin^  lotiontt,  lead  and 
oplum  fomeutatioDs.  belladoima,  oto.  Abeceesea  most  be  opened  and,  iT 
there  is  auy  thrcutening  of  septicuemia,  tho  patieDt'9  strengtb  supported 
by  uU  posHiblti  uieaua  Where  tlie  coudltiou  resulta  in  solid  oedemu, 
nuBsage  and  elastic  pressure  should  be  tried,  but  the  aflection  is  ajtt  to  be 
tedions,  far  it  usiiallj  takes  somo  tirne  fnr  new  Ijrnph-channels  t^i  be  fonued 
iu  plflce  of  thoae  which  have  become  so  completelj  occluded. 

Chronie  Lymj}hangitia, — This  may  bo  a  BeqtiQl  of  the  aciito  condiliou  or 
inay  occur  inde]iendently  aa  a  result  of  infectiou  with  the  mom  8l(iwly 
grotting  organisnia.  A  j^ood  oKiUiipIe  of  tliie  is  the  cord-liko  tbiokening 
of  the  lyiuphalics  of  the  pcuis  which  sometimos  folIows  the  priiuai7  sere  of 
B)^hiiis,  and  which,  as  a  rule,  subsidea  in  due  coutbo.  Tubercle  niay  olso 
occaaionallj  give  Tiea  to  a  similar  condition,  which  shows  itaelf  rather  by 
the  formation  of  tubercular  foci  in  the  course  of  the  lyniphatic. 

DitaUitum  of  Lijmphntiea. — Tliu*  term  mav  l»e  used  for  the  \v]iole  f^up 
of  vaMB  which  ane  variouHly  kuown  as  Iyiiiphnn^ectasiH,  Iyiiiiib;mj;ioina. 
lyraphatic  nt^viis,  and  lymphatic  varix,  acc-ording  to  the  individual  iKsculiari- 
tiee  of  the  caae.  Ln  a  tissue  which  conaists  of  sudi  simple  elemcnts  as 
the  lymphaLics  there  is  no  rooui  for  any  great  diflerence  iu  appearanoe. 
except  aa  far  aa  difTerent  partH  of  the  uAy  are  afTected,  aml  the  con- 
genital  forma  of  the  coodition  are  pnicticidly  idenlical  with  the  ai-jpiired. 
The  enkr^omcnt  of  the  ton^uo,  known  as  raacrogloBsia,  for  instanco,  niay 
be  cougeuital.  or  may  be  the  reault  of  bloekiug  of  the  Ivmphatica  hiter 
in  life  aa  a  reault  of  trannm  or  iiitlamiuution.  The  Hiniilar  condition  of 
the  tips,  macrocheilia,  and  of  the  cheek,  niacrouielia,  is  practically  alwa7B 
congenital.  Lymphangiecta8is  or  lymphangioms  is  the  name  given  to  a 
dilatation  of  lymph-veasela  which  most  usually  ooeurs  in  the  skiu  ;  the 
former  name  is  upplit^  if  we  regard  the  condition  as  a  dilatutiou  of  pre- 
existin^'  ve«ael8,  tlie  latter  if  they  ar«  suppose«!  to  1j«  a  new  formation. 
Auy  part  of  the  ekin  mny  bc  atlected,  but  most  U8tiitlly  the  inner  side  of 
the  thifih,  and  with  rclative  frequency  the  prepuce,  abdomen,  the  clbowa, 
and  auklea.  The  skiu  at  lirst  is  irreguUrly  elevated,  with  au  appeoranoe, 
minna  Uie  colour,  like  the  rind  of  an  orange;  later.  \vhen  vesicles  have 
formed.  it  is  couipared  by  Walker  to  a  whito  raspbeiTy  cut  open  and  laid 
on  the  ekin.  There  ni«y  be  ono  or  several  iiatchc*.  and  the  largor  lyui- 
phalic  trunks  miiy  also  be  varicoee,  showtng  cither  cvliudrical,  beaded  nnd 
aerni-transparent  eniargements,  or  ampulhe  along  their  couraa.  There  nuv 
be  aome  uedema.  The  vesiclefl  are  deop  and  have  thick  wallB,  and  when 
pricked  or  ruptured  diaohargo  l}nnph  and  go  on  disc-harging  it.  Electro- 
Ijas  of  the  ve«iclea,  repeated  if  ueeeu8ary,  vili  soinettme»  i:ure  the  coutLitlon, 
or  the  patch  maj  require  ezcisiou.  This  sliould  go  wide  uf  the  diaeose,  as 
othnnvise  tlie  lendency  to  reour  is  great.  Where  Urger  vesBels  are 
Tahcoee  preasur^'  miiy  l>o  a]*pUed,  or  an  attenipt  made  to  ligature  tho 
veMel  atiove  and  Imluv/  the  alfected  paru 

Elej>hantiasiR,  lyinph-6crotum,  inguinal  lymph-varix,  are  Btniihir  con- 
ditions  due  to  the  blocking  of  the  thoracic  dnct  hy  tiUirite  or  hy  Ihc  inflant- 
nutory  producta  which  are  the  result  of  their  foruier  presenoo  there  (aeu 
"  Fibkriaais,"  voL  iil) 

DlSSAflia  OK  LVMPHATIC  GUANDB 

Thoae  of  mmt  imj>ortanoe  lure — aoute  and  chronie  inflanunation  (lyinph- 
adenitis),  enUrgcmenl  in  the  courae  of  general  infoctive  diseases,  enlargement 
roL  TU  13 
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»«econdaiy  to  cauoer  and  sarooma,  and  thc  large  aud  80iuewhat  indefiaite 
group  of  (ilirouic  eulargements  duB  to  lBuoouytha!uiia,  tubercle,  lympba- 
denoniA  and  Iyinphosarconia.  Aa  will  be  fioen  lator,  the  want  of  »igreeinent 
»8  to  noraenckturo  gives  rise  to  much  overlapping,  in  the  chronic  eularge- 
caonts  iu  particulnr. 

Acute  Lyinphadenitia. — Tlie  patliology  of  tlun  conditiou  haa  beea  dia- 
euased  in  Lhe  fon^oing  general  section,  and  in  the  8ec-tion  on  lyinphangiti8. 
The  acute  conditiou  is  alway3  the  result  of  absorption  of  irritating  material 
froiu  the  periphery,  and  ib  alway8  associatod  with  more  or  less  lymphangitis, 
thougli  sometimes  this  ia  not  \exy  evident,  aud  the  8ymptoiiiB,  etc.  are 
«milar.  Ti  ia  to  lw  rRmemhtjred  that  apreading  gangrene  and  rouib  forma 
of  cellulitis  da  not  give  rise  to  adeuitis,  po86ibIy  l^ecause  they  cause  an  early 
thromboeitj  of  Iyuipb-Tcs3els,  so  that  their  products  do  not  reach  thc  glands. 
1 1  ie  often  dincuMsed  vvhether  "  atrain "  uau  cause  adeititis.  It  is  a 
favourite  exp!anation  of  enlargement  and  t*!ndeme«a  of  iiiguinal  glauds 
among  parents  and  gtiardians  who  oViject  to  bovs  pkjing  football ;  bnt  one 
can  generally  find  mmQ  sftptic  ftcrat«h  about  the  knee  or  eLsewhere  vhich 
is  responsihle  for  the  inischief.  Of  coiirse,  liowever,  tbere  can  l>e  nn  doiibt 
that  trauma  may  in  some  regiona  iuterfere  i.Tith  the  Jlow  of  lyniph,  and 
cause  eulargomeut  aud  tcnderuese  of  the  gluuda  l>ehiud. 

One  point  of  some  im^mrtauce  is  that  wliile  the  leu(»>cytes  of  the  gluud, 
Iyinphocyte8  and  hyaline  cells,  are  equal  to  auy  ordinary  demands  upon 
them,  auy  fterious  iuriammatorj  reaction  i"?  a.s3ipted  hy  tlie  emigration  of 
Ieucocyte8  frou\  the  blood-vesaols  of  the  glaud,  and  these  are  mainly 
|K)Iyuiorphouuclear  cella.  Suppuration  \»  ofLen  ri!bitively  long  ileUyed,  aud 
the  giving  way  of  thti  capsule  and  the  occmreuce  oF  n  conaiderahiH  amount 
«f  periadenitift  usuaUy  precede«  the  fonnation  of  an  abscese  with  recognie- 
ablo  tluetuatiou. 

The  first  esaential  in  the  treatment  of  acute  adeuitis  ia  to  remove  tbe 
cause,  in  onler  to  «top  the  aupply  of  infective  material  anil  give  the  glands 
a  chance  of  recoveriug  tliemselvea,  and  tliereafter  to  use  the  same  kiud  of 
treatment  aa  for  lymphangiti». 

Chronic  LymphadenUis. — Wbeu  glands  bave  l>eeu  acuteiy  inHamed 
they  often  remain  eularged  and  hard  for  Home  tiiue.  This  ia  U3ually  tbe 
result  of  jieriadenitis  aud  soraetiraes  of  tlie  formation  of  (ihrous  tigsue  iu  the 
glandj  aud  the  two  together  may  often  iuterfere  with  tbe  further  uaefulne!« 
of  the  gland.  But  whore  the  source  of  irritation  bas  not  becu  6utIiciontly 
viruleut  to  cauae  au  itcute  iullammatiou,  but  haa  act«d  for  u.  loag  tirne, 
there  may  be  a  primary  cbronit:  enlargeiiient,  whic'li  may  1«  eitlier  a  slight 
ioflammation  or  8imply  a  hypertrophy  and  bjijerplasia  of  the  glaud 
accordiug  to  the  umount  and  uharactcr  of  the  irritation.  A  fainiliar 
example  of  this  is  the  enlargemeut  of  a  gland  or  glanda  wbich  is  often 
a880(5iated  with  carioua  teeth,  with  th«  presence  of  a  Blight  pharyngeal 
catorrh,  or  with  adennids.  In  aH  those  cases  the  applicatiou  of  the  rule, 
"  remove  the  peripheral  irritation,"  is  often  foUow<xi  by  thc  disupjiearancc 
of  the  eularged  glaud.  VVbcu  thia  etlcct  doea  not  foUow,  one  sbould  alwayH 
Huspect  that  the  priiuary  break  of  surface  haa  giveu  entrauee  to  tultercle 
bacilu,  and  the  progress  of  the  čase  ahouH  be  Mrefvilly  watcbed.  The 
local  applicatiou  of  iodine  in  some  form  is  oflen  ustiful  to  remove  the  laat 
traeea  of  tbickeuiug ;  ouc  of  the  Huid  preparat ion»  of  iodine  or  tbe  ointmeutB 
of  iodide  of  |iutaaiiium  or  uiercury  mav  be  used. 

Tbe  most  iraportant  group  of  chronic  local  inflammations  of  glanda  is 
that  due  to  tubercle.  While  overy  gland  ia  the  body  may  bo  infected  with 
tubercle  bocilli,  tbe  condition  occurs  with  immea8ely  grcatest  frequency  in 
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tbe  groups  of  glands  associated  with  the  alimentar}*  and  respintorj  traots, 
aod  mottl  ofteu  uf  aH  in  Lhe  gUind-s  connoctcd  with  the  rcgioae  whcre  theaa' 
tnxcU  liiive  theircoiimion  origiu,  llie  liuccal,  iiaiiHl,  aud  jiharj-ngenl  (uivilie«. 
TiilMTcIe  of  the  hrotichial  and  mediastinal  glands  on  the  one  hand,  and  of 
the  abdominal  glaods  on  the  other,  need  Dot  be  bere  discusaed,  as  they 
doldom  come  before  the  practitioner  unaccompanicd  by  Rerious  dueaae  of 
ihe  organu  with  wliich  they  are  couneeted.  Generaltaed  tuberculotuA  of 
gUnd»,  atitu,  ^ill  \m  dii»cuR«ed  in  uimnection  with  lyniphad['nninA. 

It  18  tubercle  of  the  glanda  of  the  neck,  using  that  regi«»ual  term  in  its 
vridest  sense,  \vliiob  is  the  most  cotumou  form,  and  it  has  alway3  heon 
proceded  by  the  preseuce  of  tubercle  bacilli  in  the  cavities  ahove  mentioued. 
whiGh  liavu  uiade  their  way  into  lyniiih-vesfH*la  tlirough  some  hreach  of 
»urfaco  or  intlameit  tisniie.  AdenoitL«,  inflamed  tonmls,  oarioiis  teeth, 
stomatitiB  ur  phar>'ugitis  of  anv  kind,  middle  ear  dlseose,  and  so  on,  may 
give  the  IiacilU  a  chanuc  of  entry,  and  there  rcsulta  a  8low  painleas  eularge-, 
ineat  uf  tirsL  one  gland,  theu  auother,  until,  If  tlie  proces«  he  uniulerrupted,' 
tho  wholc  of  the  glands  above  the  daviclo  maj  be  affectcd  in  series.  The 
ghmdH  uia}'  remain  diacret«  for  a  loug  tirno,  but  aooner  or  later  periadonitiA 
oocura,  and  they  become  matted  together,  and  U8ually  in  the  long  run 
suppuratinn  takes  pkce  in  some  of  them,  from  aoftcniug  and  from  the 
pouctratiou  of  other  organisms  to  the  caseated  mosses.  The  skin  ia  thinned 
above  tbe«e  foci,  the  abecesses  bnrsl,  8pongy,  ooang  cii^itricea  may  remaiu 
for  ycant,  and  in  the  beet  poattible  reault  heal  at  laat,  with  the  prodvictinn  of 
great  disfignreinent.  MoHt  of  these  oanes  ultimatelv  die  of  tul>erculaT 
oiaeaae  in  other  organs,  geDoraUy  in  the  liuigs.  It  is  only  rarcly  that  tbeso 
oam  pre»ent  any  difiiculty  in  diagnoaia  Tbe  condition  occurs  maiuly  in 
childrtm,  in  whom  Hyphilia  and  caucer  are  not  likely  to  m-ctir.  Simplo 
chronic  enlargement  ii»iially  remains  hniited  to  the  group  nf  gland>t  tirHt 
atteuted,  is  aoldom  v&rj  great,  and  yicUls  to  the  rentoval  of  the  oxciting 
.cau»o.  The  aafest  rule  is,  wbcn  in  doubt,  to  oonsider  the  glauds  tubercular, 
id  to  enjuui  an  ouU-of-door  life,  coreful  feeding,  and  the  other  elementa  of 
tubercular  hygiene.  A  8tay  at  the  seoaide  is  ofton  Tery  tiseful  in  eArly 
IHn&  or  other  measures,  the  ^rst  in  importance  and  in  tirne  shuuld  be  a 
otnM  esajnination  of  the  mouth  and  pl)arynx.  and  the  nidienl  removal  of 
Anf  sottioe  of  uiischief  there.  Uod-li^er  oil  aud  ar.>H]iiiG  both  havu  a  gooil 
efTeul,  mainiv,  I  thiuk,  hy  diuiiniahing  [MiriadenitiH,  and  thene  may  Ije 
asaisted  hy  lodine  or  other  al)sorbcnt  remedy  externally.  Under  this 
regimen  a  large  number  of  caaes  will  8how  great  improvement.  and  the 
tuberclfi«  ullimately  lieuonie  absolet« ;  but  it  cau  only  l>e  carried  uut  pn>perly 
in  the  cunj  of  children  nf  people  in  good  ciruumntances,  and  a  large  pro- 
portioo  of  OMea  will  alway8  re.juire  surgical  intorfereuce.  This  proportiou 
i«  made  up  of  caaes  wher<;,  in  s))ile  of  general  troatmeut,  the  diseaee  continues 
to  progreMH,  eithor  by  the  invoivoment  of  freah  glands  or  by  an  increaMj  of 
periadenitls,  or  the  threatening  uf  auppuration,  and  of  časen  seen  for  the 
tirst  tirne  where  the  maaa  is  t'>o  lai^  to  gire  any  hope  of  healing,  or  where 
»uppuratlun  hoa  occunud  or  i»  iiiinUnent,  When  eurgical  interference  i^ 
undertakon  it  »hoiild,  if  {KMutible,  1n>  wilb  the  knife,  not  with  the  BiK)on, 
)d  Hhould  Ik!  ^u^  thoroti^^b  ils  {KKtsible.  Not  a  »itigbt  jilfocit^  or  jio»ubIy- 
focUni  gbuid  »hould  Ui  Ipft,  urdeKB  inau]>cmhK>  dillU-ultiee  present  them- 
aelveo.  lIaIf.h*>art4Mi  opcrations  are  wor»e  thau  uselem,  and  it  is  lhey 
which  ure  fotlowed  hy  miliary  tuborculofliB  and  whicb  tbreatened  at  oue 
tirne  tu  briug  ojmrative  intarfureuco  in  Ihutte  caties  inti>  disrepute. 

Chronic  glnndubir  <inliirgenientR  iU^*^  to  /n^philis  aro  of  threi?  kinds — the 
babo  fallowing  on  the  pnniary  ohunur^ ;  the  general  slight  induluut  uularge* 
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uient  of  the  second  stage;  and  Ihird,  gunitnat"UR  depoBil  in  glands.  or  the 
enlargement  of  glands  from  absorptioa  irom  a  breakiQg-down  giimioo. 
(Sec  "  Syphili8  ".) 

ErdnTgtments  in  General  Diseases. — la  llie  majonly  of  cases  thia  u  due 
to  an  Hcute  lyiiiphadenitis  froin  jilisoriition.  The  infliiined  pharyn.\,  elc.  ia 
Bcarlatiiia,  diphtheria,  nieaslea,  and  rotholn,  causes  enlargement  ot"  the 
as8cx:iated  glanda  by  the  absorptiou  eitiier  of  the  causal  organisms,  of  their 
toxinB,  or  of  as^ociated  organisms  sucb  as  the  pus-producers.  KnlargemcDt 
in  eryHip6la.s,  glanders,  plague,  eto.  lakea  plnce  un  Lhe  same  line«,  with  thi» 
iinportant  differonce  in  the  caae  of  plagiie,  that  it  JB  qnite  exceptioual 
that  one  is  able  to  locate  the  original  poiut  of  inoculation.  Tho  gencitil 
lymphatic  enlargement  which  occura  in  the  sccondary  atage  of  8yplLiiis  iind 
in  some  caawi  of  anthrax  is  probably  due  to  u  diHereut  cauHe.  The 
poison  is  not  bronght  to  tho  glands  by  the  lyiiiph,  biit  hy  the  hlood,  and 
the  enlargemeat  represents  a  more  or  less  successfui  attempt  on  the  part  of 
the  glttuds  to  protoct  themselvcs  from  infcction. 

The  enlargement  due  to  Ieucooythaei[ua  has  already  been  discussed. 
(Soe  "  Leucocytha:mia,"  vol.  vi.) 

In  regard  to  the  8ecv7idary  groicths  due  to  malignant  dlstase,  there  are 
one  or  two  points  of  importance.  In  the  tirat  phice  the  old  dJctuin  that 
dtccer  spreads  by  the  lymphatic8,  and  Barcoma  by  the  bldod-vesBele,  is  only 
partly  trac.  Cnnccr  spreads  by  the  bIood-vcHwls  in  manv  caaee,  and  in  iiiany 
cuses  sarcuiua  apreiids  by  the  lyuiph)itics.  Metastatic  canct^rous  groNvths. 
from  the  tiiiimnui  for  i  nsUncf^,  do  uot  in  uU  c^aaeB  meun  tliat  tlie  whole 
lyuiphatic  chaiu  through  the  asilla  to  the  thoracic  duct  haa  been  afifected, 
Uiough  thcy  may  have  that  meaning.  They  inay  mean  also  tbat  the  cancer 
has  made  its  way  iuto  voins  cither  in  or  uear  tho  original  growth,  or  a 
secondary  lymphjit)u  one,  and  that  ctiut^enjus  emboli  ha  ve  been  wmght  and  liave 
found  an  opporbiinity  of  growth  in  internal  organs  or  else^vbei-e.  ftiniilarly, 
some  aarcoiniita  aUvay8  give  rise  to  infection  of  the  glanda  to  whiolj  the 
organ  they  alfect  ia  related.  Sarcomata  arising  in  tho  tonsil,  for  instanco, 
cauae  Hecoudary  grovvths  in  the '  related  glands.  eveu  \vhe«  tliey  are  uot 
lympho8arconiaUi  in  the  hitttologieal  senae.  The  pmctical  point  ari»ing  out 
of  this  ia  tbat  the  sui^eon  in  renioving  sarcomata  ahould  be  ag  auxioii8  to 
disoover  and  remove  aHected  glands  a.s  \vhen  he  is  dealing  vrith  a  carcinoma. 
The  next  part  to  be  rcmombered  in  this  connoction  is  that.  while  it  ia  uauallv 
eaay  to  reeogni.s«  gland«  wbieli  are  wlioUy  canctrous  or  aanMimatous,  it  is 
quite  impoaaiMe  by  naked-oye  exainination  to  deterinine  whet?jer  slightlj- 
infectcd  glanda  uro  diaeased  or  not ;  and  while  the  rcmoval  of  the  priinarv 
foctis,  nud  the  cou«eqiieut  stoppage  of  tbo  8upply  of  tVesh  infective  material, 
vuiy  enable  tlie  gland  to  overcoiue  tbe  eaiicer  cella  pret^nt  in  it,  it  may  nof 
do  ao.  It  is  wiwr,  therefttre,  to  remove  tno  much  tlian  too  little,  I-ym- 
phatic  cedema  may  occur  from  the  obliteration  of  lymph-veasel8,  but  U9aally 
diaappeara  in  tirne,  and,  aa  I  have  already  uientioned,  iyinph-vcsael8  and 
glandji  are  eaflily  regenerated. 

LvMHHAiiBNOM.K. — Tt]e  queBtiou  of  the  real  nature  of  this  disease  and  its 
relation  to  leucocythff-mia  on  one  side,  gRneralised  glandnlar  tuberculoeis 
on  aiiotlier,  anil  lyniphosarcoma  on  the  third,  is  one  of  the  most  difheult 

Kroblems  lu  metliciiie,  and  one  who3e  solution  we  are  as  yeC  very  far  from 
aring  attaineii.  The  uuiuber  of  names  proposed  aud  used  ftir  the  con- 
ditioD  give  an  index  of  the  diflit_nilty  of  understanding  it.  Aniong  them 
are  adeuia,  lymphadenia,  lymphogenic  diatbesis,  Ipnphadenoeis,  lymphonia, 
lympbomatosi8,  pseudo-leukoimia,  Iymphosarcouia,  and  the  non-uomunttal 
HoHgkin'B  diHe;i»e,  after  tbe  phyaiciftn  who  firat  deacribed  it.     The  clinieal 
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tontures  of  the  diaease  are  weU  eaough  knonn,  but  ita  cause  is  quite  uu- 
kDowii;  and  \vhile  the  Daketl-cyc  morbid  appcaruucea  have  been  ofteo 
deacribed,  tliere  is  praclically  no  agreemeut  as  tu  tlie  natiire  aud  esplauii- 
lioa  of  Lhe  hislolc^ical  changee  involve<1.  Ilut  the  jjTetiU»t  ditlicitltv  ia  tu 
rp^rd  to  tbft  dijignoais  not  only  irUrti  viUiin,  but  i>o8t-mortem  aiso,  froni  the 
three  conditioud  named  above.  l*'or  example,  one  cxceUent  obsorvcr 
ilt>wTibe8  fuUy  a  avm  whiuh  hc  reganlB  as  a  Ijuiphosarcouia — iu  bis  evcs  the 
mo8l  octive  fonii  of  lymphad«inoma — which  appeared  to  m«,  frora  his  deHcri|)- 
tion,  to  h&va  been  )Mi68ibly  a  čase  of  niyo-lajmia  (8pleno-medunary  Iencocy- 

'tbffiinia)  in  which,  as  a  result  of  secoQdary  infection,  the  lcucocyte8  had 

!graatly  dooreaaed  in  nuiulicr,  and  becouie  altcred  in  their  relativc  propor- 
tiona.  And  yet  llita  ob^erver  use^  thiH  verv  doubtful  caue  as  a  peg  upOD 
whicli  lo  hang  a  uomplete  classification  of  aH  tbe  diseaKis  8hn\ving  chrooic 
enlui^iueot  of  Ij^mphatio  glands.  Agoin,  there  seems  no  doubt  that  two 
enla^ed  glands  u)ay  8bow  idcntical  liiatological  appeanmecs,  and  yet  the 

[oDc  raay  coutaiu  tubercle  bacilli  and  be  caused  )>y  their  action,  and  tlie 
other  be  lus  «.'rtiunly  not  luborculoi'.  Further,  some  of  the  more  acLively 
grovring  Ivmpbadeuomata  have  a  alruclure  tndiHlinguislmblc,  appareutly, 
front  Ihul  of  tbc  \*iss  active  sarcomata.  In  \iew  of  thone  facta,  it  in  hardlr  to  be 
wnndnred  at  tlial  it  is  sometimes  impossible,  or  next  to  iuipn«mible,  duriug  life 
lo  make  an  accurate  diagnoeie  of  the  pathological  oondition  vhich  is  preeent. 
This  chaoe  \vill  ncrer  bo  rcduced  to  ordcr  until  thcre  Is  a  much  moro  general 
appreciatiou  iu  the  profestion  of  tbe  iin|K)rtanc'ii  of  blood  esjiminalions,  and 
nf  lhe  metbods  of  uiaking  thein,  for  in  most  of  tbene  castett  the  cHnical 
diagnoeia  tums  uUimately  ii]X)a  the  conditton  of  the  blood,  and  it  is  pre- 

Iciseij  in  thia  parCicular  that  matty  of  the  clinical  records  are  lamentably 
deticient 

It  is  very  diHiciilt  to  give  a  deacription  nf  the  rJintcal  ftaturea  of 
Irnijihadenoma,  liecatise  the  dassical  aocount«  were  penued  at  a  time  before 
tne  difficultiee  of  the  ])athol(^D^l  diaguoeis  werc  fiilly  appreoiated.  and  it  is 

'dillicult  to  make  up  one'a  miud  as  lo  \vhieh  are  lhe  csscutial  feattires  of  the 
diKcasc,  and  uhicb  thu  acuidental.  It  is  a  dim-aM!  mainly  of  the  earlier  half 
of  lif«.  and  attouks  males  more  fret^neutlv  tban  fem&Ies.  No  definite  pre- 
diflpoaing  cause  is  knon-n,  though  ali  the  conditions  which  make  for  bod 
health  have  been  aocused  in  luni.  The  actiial  cause  is  also  Qnknown,  bnt 
the  diseoae  seeuis  ofteu  to  be  preceded  by  some  irritatiou  iu  lhe  skiu  or 
muoous  memlmujes  near  the  giands  first  affected.  Tb«  diw»ufe  tirst  h1iows 
iUM>lf  by  an  i;nlargement,  «low.  painlef^a,  non-siijipumting  and  non-caHeating, 
of  lhe  lymjih-giaDd3  ot  one  regiou,  almost  alway8  lhe  ccrvical  to  bcgin  witn. 
This  pnigri^s9(»  unlil  it  has  remrhed  the  Kupra-clavicular  glanda,  and  thence 
the  prou^tu  puK>)t'»  lu  lhe  axillary  giands  ot  the  same  aiilH  and  tbe  curvical 
glnnds  nf  the  nther  >ride  by  the  chain  of  vessets  and  giands  which   I  have 

cOMoribed  in  the  foiL^going  table.     Gowent  believe^  that  the  next  giands  to 

'^  aflected  are  lhe  ingiiimil,  ib^u  the  retrojieriloni^al,  hronubial,  uiediastinol, 
and  uiHSunCtiric;  and  It  is  certainly  trne  that  the  ingiiinal  giands  aru  lhe 
uejtt  whioh  one  can  /«/  to  be  enlargcd,  but  it  is  in  direcl  contrailiction  to 
ali  wo  know  of  l^inpbatic  spread  lo  stip^Mme  that  snch  a  procesa  conld  jump 
from  the  ccrvical  gland«  to  ihu  inguiuol,  without  alfocting  ihose  between; 
und  ev«ryon»  knows  how  dithcult,  nav,  how  itn]>oii!iible,  it  ia  to  )«  sure 
ctinicjillv  nf  RJtghl  esUrgemonts  of  the  thoracio  and  ab<lnminal  giands,  and 
one  is  oflen  surjTiaed,  in  leucocytha.'mia  for  instance,  to  hud,  poet-morteni, 

tgreat  eaUrgentent  of  thesv  gbindTi  vvhich  one  hnd,  at  the  most,  suspecled 
nuriug  lifi:.  Prol»ahly  the  proeiMs  exlenda  from  tlie  cervical  giands  to  the 
luediiiHtiiial,  ihouca  to  the  bronchiat  on  one  hand,  and  on  thu  other  to  the 
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retroperitoneal,  trom  which  it  passea  agaiD  dichotomouel^  to  the  inesenlerio 
aad  Uiac,  and  ao  to  the  inguiDol. 

Durin^  thia  tirne  the  patient  may  romain  in  fiiir  health.  but  to^ords  the 
end  of  it  be  wiU  begiu  to  feel  weak,  tf>  emaciate,  to  8how  irregular  riae8  of 
temperaturo  or  a  uioro  continiioiis  pjTexia.  Ho  \vi]\  Buffer  from  d/spepsia, 
vomiting,  and  diarrhtea ;  from  hreathlessness,  a  quick.  feeble  piUae,  and  a 
8tcadily  advancing  ant^uiia,  with  ali  the  flymptoni8  con8CqucQt  thereon. 
The  gUiuda  go  ou  enlarging,  nud  give  riae  hy  tlieir  prisasure  ou  importaut 
nrgans  or  tissuee  to  various  s^inptonig,  which  naturallj  diRer  in  individual 
cases,  and  enlai^cement  of  the  organs  themselves  commencc.  in  particular  of 
the  splecn  and  liver,  and  ofteu  of  tlie  tousils.  thymu6,  ovanes,  testiclea — of 
any  organ,  in  fact,  which  ctin  be  made  to  coutain  Iymphoid  tissue. 
Complk^jitione  of  varioua  kind«,  URually  due  to  intercum^nl  organistuaJ 
infection,  may  occur,  aiich  aa  pnemnonia,  erj-sipelas,  empyema,  aiid  maj 
oaiT}'  the  patient  otV;  but  the  natural  euding  of  the  diacusc  is  a  fiteadily 
advaiiciug  cachexia  and  auiemia. 

The  enlargeinent  of  glands  iisiiallv  leavea  Ihcm  disL-retc ;  but  souieLimes, 
e8peciaUy  auioug  tliose  tirat  atteeted,  they  may  grow  into  one  luasa,  or  ahow 
8ome  periadenitin,  aud  n»  a  rnsult  nf  infection,  localiHed  siippuration  or 
necrosis  may  occur.  General  Buppuration  or  caseation  stamps  the  con- 
dition  U8  tuberoular.  Glands  may  iippeor  in  imusual  plaocs,  tho  "  tertian* " 
glauds  which  I  havc  described,  and  thore  may  be  deposit-y  iu  the  vkia. 

The  conditioii  of  the  blood  varies  greatly  in  tho  tiourse  of  tho  disease. 
At  fir«t  it  18  pnicticallv  imrinal ;  later,  vvlieu  the  glandiilar  enlar^euient  ia 
well  marked  and  Hn;fmia  htis  begun  to  8how  itself  in  tho  a8|»ect  of  the 
patieut,  the  red  corpuacles  dimiuiah  in  nuuilier  aud  ofleu  iu  aize  also,  tho 
liiemoglobiu  diuuuishes  either  iu  proportion  Ut  the  luas  uf  red  curpuaules  or 
to  a  greater  extent,  blood-plates  are  increased,  while  tlic  Ie«cooyte8  U8ually 
remain  unchanged — in  short,  the  blood  preseuta  the  charactera  of  a  6econdary 
auiemia.  Thi8  may  go  on  to  an  estrcme  de^rec.  1  8aw  a  cjise  some  timo 
ago  where  the  reil  corpuacles  ahortly  before  deatli  fell  to  1,400,000,  with 
marked  poikilo(:ytnHin ;  but  thia  ia  unuHiial.  It  niiiHt  not  be  forgotten 
however,  that  even  when  the  disease  is  well  advanced  the  corpuscles  may 
be  weU  above  the  noruiaL  I  have  a  čase  under  obsenation  at  present 
where  they  aro  generaUy  about  5,300,000,  aud  many  euch  coiiuta  have 
l>pen  rt^Htrted.  In  iiiy  čase,  however,  the  eularged  mediuatiual  glauds  are 
evidentlv  prf!wiiig  ujmiu  the  lar^^e  intrathoracio  veiua,  so  that  there  is  a 
oertain  amount  of  cyanoBi8,  and  1  have  no  doubt  that  the  high  count  of 
red  corpuscles  ia  due  to  that  factor,  for  the  indi^idua)  corpuscies  are  small 
and  pale,  and  the  bloud  athenviae  ia  nbTiou8ly  anipmic  in  character. 
ro8aibly  this  may  explain  many  of  the  high  counts.  The  lencncytea  in  the 
umeujic  aUge  may  remain  quite  normal  iu  nuuitier  and  in  their  relative 
proportions,  or  thero  may  be  a  alight  iucrcase  tu  the  nuuiber  of  lyniplu>cytee, 
and  oa«i8ioually  a  very  fe\v  !uyel(3cyteH  iniiv  apjmar,  a«  in  otlier  cachectic 
conditions.  A  lenc<>cytoei8  may  occur  at  any  stage,  but  is  alway8  cansed 
by  the  same  condittons  which  would  caose  leucocytoais  in  peraons  who  aro 
not  the  Bubjocts  of  this  disease,  and  it  doea  not  sccm  tij  havc  any  neceaaary 
conuectiou  \vith  it.  When  it  doc«  octur,  the  increaHe  in  always  dne  to  the 
pnlvniorjibonuclear  cells,  vvhile  the  Ivuipbocvtcs  are  diniiniHhed. 

The  eolargeniont  of  the  spleon  is  rai'ely  very  >iTeat,  but  in  sfjuie  cases  it 
beconies  cxtrcme,  and  cases  are  rccordcd  where  the  rcaciiiblanee  to  splenio 
ana^mia  is  reuiarkable. 

Tlie  pressure-aymptoin8  which  may  I«  cauHed  are  as  nnmeruus  as  the 
organs  aml  tissues  which  may  be  pressed  ujmu,  and  it  wnuid  eorve  no 
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jiurpnee  to  enumerate  them.  It  is  extraordinary.  hovrever,  how  great  the 
eolArgement  of  glands  may  ofton  be  without  notable  pressure-ellecla,  so 
long  as  it  rcmaiDB  coDliDod  to  tlic  exterDal  glaniK  The  abdomiual  glands, 
and  Mtill  more  the  tlioracic  glands.  are  rarely  much  enlarged  »ilhoiit  the 
o<;cum?n(;e  of  preHnure  on  veins,  nen-es.  or  other  atriiotures.  In  that 
variety  of  the  diaeose,  if  it  is  a  Viiriety  aDd  not  a  eeparate  eutity,  where  the 
growth  spreads  beyond  the  ca{>sulc  of  the  gUnd  and  invades  ueighbouring 
tiastiea,  tbe  preauuro-eflects  are  carlv  aud  promineut.  It  id  theee  casea 
where,  for  instance,  eitenaion  into  the  spinal  canal  fmm  the  alidorainal 
glandfl  may  take  plaoe,  and  paraplegia  from  preasure  be  prodiiced. 

PalhMoffif. — Much  of  the  post-mortem  appearances  may  be  iuferreti 
froui  \vhat  haa  beeo  already  Kud.  [t  only  reinains  to  descriVio  t?ie  minute 
BtruutoTB  of  the  enlarged  glands  and  lyniphoid  deposits.  lTHuany  there 
are  snid  to  bc  two  varieties  of  lymphadenoma,  the  Bof^  and  tho  hard.  In 
both,  the  typical  struoturo  of  the  lymph-gland,  the  Iymph'paths  and  germ- 
centres,  for  instance,  are  lost  or,  at  least,  hidden  from  view. 

'rh<>  ftoft  varietv  \%  divicriltett  ax  consisttng  of  lyinphocyteB,  or  oells  wliirii  Inolc 
iik<>  them,  embiKlded  in  a  d<>]ii'at«  roiiculMr  tinuue ;  the  hard,  as  containina  much 
tibrous  tissue  aud  relatively  few  cella.  Some  cawes  are  niidway  l)etween  tlie  two, 
nnd  4me  mighl  ^urmise  thnt  po»sibly  the  soft  variety  niay  sometiines  naša  into  the 
liarU  one.  One  Homelimos  finds  ctu>e.s  where  lar^  cells  with  coiirolut«d  nuciei, 
iiot  uiilike  thu  gianl  colls  of  bone  inam>w,  tuid  spindlo  cvIU  are  proseiit.  As  far  as 
ni.v  fxperioDce  goes,  these  are  eouiinoner  in  the  harder  glands.  (it7nerully 
ApMLkinK.  the  gland«  are  onolosed  by  a  strong  capRule ;  hut  sometimes,  in  caso« 
wliich  are  not  liiatoIogicjOIj-  Hitrftrentiable,  the  K">wth  i^rforate«  this.  Whether 
tht^Nft  caAAs  are  tymphiul(>nontata  vhich  Itnve  talcf^n  on  a  tip(^ially  activn  growth, 
or  un'  trne  sarcomata,  our  presont  knavledge  dons  not  t>nable  us  to  rtay.  The 
Ivniplioid  deposits  in  the  liver,  kidaey,  etc,  resemble  theglandi!  of  ths  aoft  variecy. 
In  the  Hpleen  there  iiiay  l>r  iwlated  iymphoid  growths,  {Kissiblv  HpriuKiiig  froiu 
the  Miili>ighian  tuKlif'*,  ur  a  gfneral  hypertrophy.  Our  knowle«fge  of  tfie  ist«te  of 
thu  luitie  niiirrow  is  no(.  Mtliisfactory.  Isolntcd  lynii>!iuid  depozit«  aml  a  general 
l>niiphoid  cfiiidilion  hnvc  been  descrittod  ;  but  ia  alf  (hc  cases  whteh  I  huve  seen 
recoi-ded  the  description  i.s  wanting  in  exartneRS,  and  prolNibly  the  appeariuiceri 
due  to  tli«  diiease  ttAelf  (if  there  are  any)are  eomplicated  or  obscure^l  by  the 
changea  due  to  the  anatrnia  or  1»  the  frequent  terminal  leuoocytoiiis.  The  aniemiik 
JB  prohablv  duo  to  seraral  causos— to  the  gastro-intf^.4tinal  diaturUances,  to  the 
aAection  of  ilie  meeenteric  glands,  and.  if  the  disease  i«  infective,  to  aoioe  sction 
of  the  infective  cauBe.  Wliy,  with  uU  tlie  over- prod uct ion  of  lymphocytea  which 
talcvit  placc.  in  the  Boft  varieiy  at  leiut,  tiKsre  ih  not  an  oxoctKi  of  them  in  the 
blood.  we  do  nut  ki)ow.  For  sonie  reaaon  tlio  newly-forme>d  celU  do  not  aeoiD  to 
leave  the  glands.  _  „  .      t  fii* 

Thi«  «tn*iHeration  loadH  to  a  ponHihle  view  of  the  cause  of  the  diseose — that  it 
i«  due  to  Komf^  unknown,  KhiwIy-growing  rirganism,  or  it«  produrts.  ThiR  i-i 
8tr«ni;tlM>jie«l  hy  tlie  fa<:t  that  tulMToto  nuijr  jmMiuce  a  generalieed  eniargeraent  of 
gtaiidn  which  is  ctinic>illy  intlistiriguiahable  from  lymphadenoina ;  and  while,  a«  a 
genenil  rule,  these  tu)>ercular  gliiuds  caseate,  tboy  are  aometimeR  found  to  be 
identiv-al  in  Ktnictiire  with  those  of  lymphadenoma,  and  yet  to  pnidiice  titltercle 
on  iiinfulation.  Other  ]K>intd  in  favour  of  this  view  sre  tlio  spread  of  tho  diseaaa 
from  one  |H)int,  gland  hy  glond,  and  that  the  puint  of  uiiticl  i«  nlmost  n|ways  the 
eervical  gn)un,  whii-h  in  rnore  uxi)U8ed  to  iufectioii  than  aiiv  other. 

The  hidiological  likeiieM  betireen  the  aoft  variety  of  rytii^M|L;hiirtia  aiul  tlie 
glandular  eiilargiMiient  of  )yiiiphatio  leuoucythnmla  on  thej^^^^t  (^»d  WLwecn 
the  form  with  large  celta  and  Iyniphoflarcoina  on  tht«  < 
accrpt  this  view  rifrht  away  ;  but  it  seema  Uk(*ly  that  fin 

thi*  dilti>Tulty,  for  li  ia  prolianlo  tliat  nome  chn)ni<'  lytnpl^^p^^^HHHna>i  nave 
U>en  dt-Kcriliod  a«  Irrophadenoma,  and  thnt  we  mAy  uUimfu^^HAle  cHnicalty 
to  dUrunsutiat«  thu  IvnipliuHurcoinuta.  I  havu  myaelf  Hoan  t>^HM!a  which  wero 
diagtiotood  iM  lymp)iadeiioini^and  would  huvo  becn  doHcritMd  a»  M^rdl-tejci«.-  had  I 
not  puint4Li|  nut  that  thny  wero  lyniphatic  Ieucoi'ytliH>nitaM,  anilm  have  no  ilotiltt 
tliat  ibo  eiror  him  fn*quBntIy  l>etm  miule.  To  iiay,  a«  niftny  for»i]H  ob«or%'ers  do, 
tltat  lyin)>haflfMiiirna,  lymphM-niia,  lympho(MrooniA,  and  »11  othfir  (-tl^^io  glandulnr 
r>nUrgement4  not  obviouslv  due  to  tuborde,  etc,  are  difli-rcnt  UL^PlHittatiooic  of 
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ttie  sATne  disease,  seems  to  me  to  be  simplf  ahirking  tlie  dit1icuky,  and  to  be  quite 

unjustifiod  hy  the  factfi.  There  are  throe  or  four  caae«  oo,  i-«cfird  wherfj  leuoo- 
cytha?mia  has  developed  out  of  Ijinphadonoina ;  but  Bomo  of  them  are  not 
ab3oIutely  free  from  nnapicion,  and  m  th«  othera  the  connection  may  have  been 

accidentAl. 

Course  a7id  Prog  nosiš.— The  dJaeaae  usuaUy  Insts  for  one  or  more  jears, 
but  may  termiuat«  in  a  fe\v  we(!k8  or  moutha  iii  exceptional  casea.  The 
prognoala,  w})en  lhn  conditiim  ia  once  l"nlly  develojied,  is  alwayB  bad ;  and 
the  older  the  patient  and  the  more  rapid  the  course  of  the  di»ense,  the 
worBe  is  the  outlook. 

Diagnosia.  —  The  dilliciiltiea  have  already  been  rolerrcd  to.  I*'rom 
leucocjthitraia,  tlie  diajj[mwi8  rents  entirely  on  the  exauunation  of  the 
blood  ;  dit1iculty,  po88ibly  unsurmovmtable  for  the  tirne,  will  occur  in  thoee 
cases  of  Ieucocyth£ima  vhere  the  blood  is  tirst  cxainined  at  a  tirne  wbea 
the  leucoc:ytC8  have  fallen  to  normul  or  near  it  as  a  rcsult  of  intcrcurreDt 
infection  or  other  cauaa  From  generaliBed  tubercular  eulargement,  the 
only  way  is  to  esciae  one  of  the  ^ilands,  esatnine  it  microi«;opically,  and  if 
thal  leaveK  the  uiatter  in  dnubb,  make  an  experiiuental  inuculaliuu.  Vmm 
local  glandular  over^'rowth,  the  diagnosia  eannot  be  niatle  in  th«  early 
etage.  \Vhere  euch  a  eondition  pereistB,  in  spite  of  treatnient.  Ibr  uny 
length  of  tirne,  the  ^i^cat  plan  is  to  trtiat  it  as  tubcrcle  and  remove  the 
masa.     l<'rom  Ivuiuhoaarcouia  the  diagnuaiH  cannot  be  made. 

Treatmcnf. — 'VNTieu  a  caae  ia  Been  early,  before  the  ghindulitr  enlarge- 
nient  has  passed  b€yond  one  group,  ar&enic  Bhould  at  once  be  given  in 
gradually  increased  doses  up  to  the  lar^cst  fttnount  that  can  t>e  borne, 
prefcrably  by  the  moutb,  but  hypodei-mically  iT  tbere  ie  much  gastric 
di&turbance.  If  the  glandH  diaappear,  as  they  »ometiineH  du,  tlie  caae 
fihould  stili  be  watched,  aa  they  are  very  apt  to  reappear.  Should  tlie 
enlargement  increase  or  progress,  tho  attected  glands  shonld  be  exciscid  aa 
oompletely  as  posaible,  for  eveu  if  tliey  cauuot  ali  be  rcmoTcd.  arsonic  may 
be  able  to  complete  wlmt  haa  btMm  begun  by  tlie  knife.  Where  there  ia 
evidence  that  tlie  tboracio  or  alKlouiinal  glauds  are  alreadv  miu:]i  afV<Hjted, 
it  is  proljably  useless  to  opcrate  on  the  extemal  ones.  aa  they  \vill  recur, 
and  in  any  cose  it  is  not  their  eulargemeut  which  caascs  dcath.  No  othcr 
specific  or  local  treutmeut  htut  been  found  u(  muoh  uae,  but  the  patient's 
health  shdiild  of  uourHe  be  kept  in  the  best  pomible  uondition,  as  the  diseuse 
is  one  in  \vhich  the  reaiating  power  is  <n"eatly  diminished,  Ow)d  food, 
general  tonics,  cod-livcr  oil,  frrah  air,  freedom  from  fatigue  and  worry,  ali 
have  tlieir  importance. 

Status  liVMPUATicus  on  Lvmpuatism.— This  is  a  verycurious  eondition 
which  has  l>een  couiparat:.ively  little  atiidied  in  this  country,  thougli  it  ik 
presuinably  coiunion  enough.  Oeneral  attention  waB  drawn  to  it  in 
Germany  some  years  ago  by  tho  sudden  death  nf  ;i  mn  nf  Profeasor 
Langhans  of  Berlin  soon  after  antitoxiii  had  been  injecled  in  order  to 
protcct  the  child  from  dipbtheria.  On  exaniination  the  boy  wa8  found  to 
have  Ijeen  the  euhjeet  t>f  tluB  eondition.  Unibrtuuately,  the  eondition  is 
not  Ro  woll  detined  that  it  cnn  l>e  casilv  nr  frpquently  diagnoaed  during 
life,  and  it  ia  only,  as  a  rule,  after  the  sudden  deiith  af  its  victims  that  it  ia 
discovered.  l*he  cssence  of  the  diaeaae  ia  un  enlargeinent  or  hyperplaaia 
of  the  lyuiphalic  appiiratus,  either  tliruiij4b'>ut  the  body,  or  more  iLsually  of 
the  intemal  parta  of  it.  Tt  occurs  generally  in  ohililren,  but  uouietimes  in 
adolescenta  or  young  adult?,  and  in  the  fonner  is  UBually,  though  not 
invariably,  associutfid  with  rickets;  and,  aa  some  observers  maintain,  also 
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with  a  hypoplasia  of  the  heiirt  and  arterial  ^steni.  It  is  nccoinjianiecl  l>y 
a  leueaing  of  the  powers  of  rasistauce,  and  is  apt  to  cauae  Budden  death 
from  cardmc  failuro  as  a  rcsult  of  causes  which  are  cjuito  iuadequate  aad 
sometimes  trivial.  Far  examplH,  deatlm  Imve  occurml  during  buthiag, 
during  anssthesia,  and  withouL  apparent  rause  durin)^  iionvalescenco  from 
the  infectious  fevers.  The  diacase  aeeiuH,  moreover,  to  tie  of  speciftl 
importaooe  in  rclalion  to  diphtheria,  poa8ibly  from  the  Rp(Xiiall,v  depressaut 

Ichoraoler  of  that  diseaso,  and  hns  beou  fouud  to  aocouul  for  uiany  cnaca  of 
Budden  death  in  slight  diphtheria,  where  there  waB  no  oiher  evident  canae 
of  doath  and  where  the  diphtheria  did  not  seeni  likely  to  he  bo  noon  fatal. 
T!ie  childreu  who  are  the  subjects  of  thia  condition  are  usuaUy  anxiouti- 
lookiiig  and  pasty-faced ;  thev  are  sLj^Iitlv  amt-inic,  oft^n  rickely,  havc  a 
siHMjial  Uindency  Ut  sjiaara  of  th«  glottin.  havB  uaually  enlar};ed  tonHiLs  and 
adenoida,  and  eDLirg:ement  of  the  glands  aaaociated  with  theae.  The  thyTnid 
niay  be  8lightly  euJiarged,  and  the  splcon  is  oftOD  palptible ;  while  enlarged 
tuesenteric  glands  njay  be  felt,  and  uiihieHs  ovor  the  Htorniini  may  indicato 
eniargenieut  of  the  modiaatinal  glands.  Il  m  rallier  unusuid  tu  Iiave  uiuch 
entai^ement  of  the  superficial  cerviool,  axiilary,  or  ioguinal  glands.  Uut 
little  is  kuown  a«  to  the  condition  of  tlie  blood,  but  in  Honie  uases  a  {>er- 
sistent  Iyniphocytoais  is  found,  greater  in  amoiint  than  it.  ehoiild  havo  heeu 
at  the  per80u's  aga  When  the  condition  occars  in  older  persons  they  are 
^H  usuallj  undergrown  and  infantile  in  appcarauce,  and  eexual  devetopment  is 
^y  lote  or  impcrfecL 

^^  Post-mortem. — Apart  froni  what  ia  stated  abovo,  the  striking  fnature  in 
niO!<t  cases  is  the  enliLrgeiuent  of  ali  the  lyniphoid  tissiie  in  the  vrall  of  the 
ahmentarr  canal,  and  of  ali  the  glands  aseociated  with  it  and  its  otf-shoots. 
Thus  the  hrouchial  and  meiUastiual  glouds  are  enlarged,  and  the  thyiuus 
persistent  and  large  also.  The  increase  in  aize  in  the  spleen  is  UBually  due 
UTgely  to  increase  in  si;;e  in  the  Malpighian  Ikodies.  The  yellow  niarrow  is 
replaoed  by  red  marrow,  but  this  ik  poHBibly  due  to  thechronic  an{i,'niia  which 
is  prefHJiit.  \Ve  have  no  kuowlt>dge  of  the  ultimate  eauec  of  the  condition. 
As  t*)  treatiueut,  for  t)iu  reasuu  alreHdy  given,  praclicidlv  nothiug  can 
be  said.  If  the  condition  is  found  to  In  due  to  rickets,  tliat  of  course 
^H*D£SBBt8  both  prevention  and  treatuient,  and  children  presenting  the 
^^kUmoal  appearances  detailed  abovo  should  ol)Tiou8ly  be  spccially  protected 
^^fronj  the  infectious  fevers,  and  from  dlplillicria  in  particular. 

"  Thymux-Tod" — The  oaaes  descrilitKl  untler  tluH  nniu«  are  pn>l)tt!)ly  to 
be  ruaided  as  due  to  a  fonn  of  lyiuphabi8ni  in  which  Ihe  enlar^enient  of 
the  tDyn]ns,  oommon  in  tliat  disease,  is  8[)cciaUy  prominent,  and  cauees 
death  uither  by  direut  pressure  on  the  trachea,  by  pressure  on  the  vagus  so 
u  to  cause  spaam  of  the  glottis,  or,  more  doubtfully,  by  preuHure  on  the 
gnat  TBaaels  or  on  the  heart  itsolf.  Kohn,  however,  bas  rec«ntly  rcport«d 
a  oase  wbere  a  very  large  thyutun  pressed  directlr  upon  the  aorta.  The 
hcATt  waa  dilatcd  and  hypertrophi*}d,  and  the  aorta  muuh  dilated  up  to  tho 
(H'iuL  where  the  thjmus  preeeed  uik)u  il.  Death,  wheu  its  oouurrouce  hos 
^_  bi^ijn  vratched  in  them  cases  Cit  is  not  uncommon  to  find  the  children  dead  in 
^■Icd).  is  brouglit  aboul  not  u8UaUy  by  cardiac  paralyais,  the  t3rpical  way  in 
^^Ivmphatiam,  nut  by  the  suddeu  onsot  of  inspiratory  dyapnci!a,  viith  stridor, 
and  the  rapiil  devulupment  of  cvamrnia  Post-morleiu,  tlie  ruhirguuieut  of 
the  fchjuius  is  the  only  canse  for  this  which  can  t>e  found,  and  wlilk>  it  is 
often  issooiated  with  a  general  lyniphatism,  thia  ie  not  alv.-ay»  tlie  čase.  or 
at  leut  the  lyiii)fhatism  is  proporUonaUy  less  weU  marked  than  tbe  thyuius 
ecklugement.  Uere  os  tho  fatal  iasue  is  not  quitti  so  auddeu,  rather  more  is 
lo  be  hoped  from  treatuent.     A  certain  numlicr  of  cases  have  bi;eu  aaved 


202     LVMrHATlO  SVSTEM :  PHVSIOLOGT  AND  PATHOLOGY 


by  tnu:liootiomy  and  the  pitasage  of  a  long  lube  down  the  tnuihea,  and  there- 
after  hj  puUing  up  the  ]arge  thjrmas  find  stitcbing  it  to  the  cenical  fascuL 

Aoother  varietr  of  oaaes  has  beeo  desc-ribed  in  udoledcents,  wherc  deep 
ooma  (>nnic8  un  Buddcnly,  and  in  twelve  to  eiglit<.-en  hours  ends  in  deiiLh. 
Couvulsiontt,  glottic  spasiu,  and  vouiiting  nwy  OL-cur.  After  death,  enlarge- 
inent  of  i\w  thvnnis  nnA  hyp«plii«ia  of  the  whole  of  the  rest  of  the  IjTUphatio 
Bpparatna  and  of  the  Tosculars^steni  was  found,  with  cerebral  cedema,  which 
waa  the  inuuedtate  oause  of  death.  The  relatiooship  belwoeu  the  diOereut 
factors  is  not  very  clear  in  Iheae  va»e&. 

lAfinphndeTmia  perniciosa. — This  ia  a  very  mre  condition,  firat  described 
by  Kaixi8i,  and  consists  in  the  appearance  of  a  8caly,  weeping,  and  inteu9ely 
itchy  ei;zem(i,  dilfuse  or  localised,  which  is  followed  hy  «  dilfusn;  doughy 
8wcl]jug  of  the  affectcd  parts  of  the  Hkiii,  aud  tlien  by  the  appearancu  uf 
cutaneoim  and  subcutanenim  nodnies  \vhieh  eometiinee  ulcerate,  and  itiaj 
cause  great  dieligurement.  The  lymph-gland8  and  spleen  become  enlarged, 
the  general  bcalth  euflers  greatly,  leucocyttiieuiia  (accoi-ding  to  Kaposi)  sets 
in,  aud  the  juitieut  dies  in  the  luug  run.  The  uodule^  am  foiiiul  inaiuly  in 
the  Piihcutaneous  tissue,  but  there  is  a  conaidcrablc  6ccondary  intiltmtion 
of  Ihc  coriimi.  The  uodules  aud  iufiltratiou.s  coiisist  of  a  delicate  »truma 
packed  with  leuc(K:yteB,  which  are  itiainly  lyinpbocytfla  apiwrontly. 

Much  diacuRsion  as  to  the  real  nature  of  ihe  disease  bas  taken  plače. 
The  general  opinion  is  that  the  condition  is  a  vnriety  of  myco8i8  fungoidee, 
aud  ihat  the  uiaiu  dillercnce  froui  tlie  oi'diuary  furui  of  that  disease  lies  in 
t}ir  unuHual  deplh  al  which  the  nodulea  and  inflltrutinuB,  wMe}]  are  ideu- 
ticjil  in  »tnicture  \vith  tbnse  of  mycosis,  are  found  in  the  »kin.  The  great 
inereane  in  tlie  leuoucytes  of  the  blood  is  more  probably  a  leucocyto6i8 
simihir  to  that  found  in  mycosis  fuugoidea  aud  sarcomatosis  cutis  than  a 
tnie  leucocytbiemia,  aud  the  cliuical  couree  of  the  two  condittons  is  similar. 
Thp  prognoflia  ia  alway8  bad ;  the  Ireatraent  must  be  8yniptomatir. 

Lymi'iiatic  Circulation  of  thk  Centiul  Nekvous  Svstem.— 
rkysiokit(ij  and  Paihnlojy. — \  »piHjnd  t«  tliia  arliule  anuniniarj  nf  the  viewa 
of  Ford  Rolmrtaou,  published  \vithin  the  la«t  few  week8  in  hi>^  Pnfhaloffj/  of 
MetUal  I}i*enM9,  on  this  subject,  bocauae  they  give  us  hy  far  the  most 
conaecutivc  aud  lo^ical  accouut  whioh  haa  as  y6t  appearcd,  aud  fill  up  the 
Licunic  of  our  previoua  knowleil[;e  (whi  "  Hrain,  Physiology  of  "). 

The  brain  (which  niay  be  taken  aa  the  ty|ie  ol  tlie  reat  of  the  central 
uervoue  8ystom)  hae  no  apecialiaed  ]ymph-ve8«ols  like  other  organe,  but  the 
lytuph  ia  c.trricd  through  a  seriea  of  apaces  and  chanuels.  Wheu  the  lyniph 
lejiveH  the  intiacerebral  capiltariea  it  paBaeH  at  once  into  the  Bpcn<^y  iimas 
of  the  l»rain,  couiposed  of  nen-o-cella.  their  proc^«!«?«.  and  the  glia  t-ells,  which 
are  looselv  packed  together  aud  are  bathed  everywhere  by  the  Uuid.  It 
iiBcd  to  bo  believed  that  the  blood-vcHaeta  within  the  brain.  and  tht^  ner\-e- 
cella  uIho,  at  least  the  larger  iierve-celLi,  were  surrounded  hy  lyuiph-chttnuBl8 
nnd  spaces;  but  the«o  appearanceR  hav*»  lieen  shovm  to  be  dim  tn  »lirinking 
of  the  dclic^ate  lisaues  due  to  the  hardening  agents  ei!ipIoye<i  When  the 
lymph  bas  peroolated  thia  ap>ugy  masa  it  ia  ccillectc\l  iu  the  udveutitial 
Ivnipli-cbaiiuelH  of  tlie  iuLnLcertbral  artenoleH  and  veuuks,  whic;h  are 
B|«c.eH  iu  the  wliole  of  the  conniM^live  tinsue  of  the  reliitiveh*  thick 
adventitia  of  these  veeaels,  aud  runa  \vith  them  to  the  surface  of  the  brain, 
\vhcre  it  is  poured  into  the  a{>aceH  cf  the  arachnoid.  Thcn;  Ls  no  Iyuiph- 
apaoe  lying  l>etwecn  the  brain- substance  and  the  pia-amidinoid.  Krom  the 
amchnoid  B])aceR  it  [»umea  to  the  veina  hy  Heveral  pattia — tlin>ugh  channels 
in  thi'  walle  of  the  venons  ainuses,  through  the  Pacchionian  villi  into  the 
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BUperior  Inngitudiniil  sinuH,  in  uhanneU  in  Llie  sheallis  of  Ihe  crauial  aud 
Rpinal  nerres,  and,  moet  important  of  ali.  in  the  perivascnlar  canals  of  tlie 
dura  mater.  Theoe  aregrcoves  or  cbanoels  in  wliich  lie  the  large  eapillaries 
of  the  inner  aspeot  of  the  dura,  and  the)'  ap[>car  to  discharge  into  the 
dunil  and  eranial  vejna.  The  chonnd  }>l«xuaes  probablj-  both  exude  and 
alisnrb  !ymph,  but  only  to  a  limited  extent. 

The  lymph  of  the  hmin  is  U6tially  spoken  of  as  cerebro-spiual  tiuid,  and 
it  diflere  in  several  ruspects  froiu  ordinary  lyniph.  It  is  a  cleiir  fluid,  vrith 
epecific  gravity  froiu  1005  to  1010,  faiully  alkaliue,  coutaiuiug  pnietically 
no  cfllla,  and  only  at)out  t  per  cent  of  snlidg.  Thene  are  maialy  salts ; 
proteids  are  present  to  the  amount  of  only  01  per  cent,  and  this  is  altnoet 
entircly  globulin ;  serum  albumin,  iibrinogeu,  and  fibrin  fennent  are  not 
reprvseuted,  so  that  the  fluid  does  not  clot.  H  contains  also  a  substance 
uliidi  reducea  Fehling'8  mlution,  but  Tvboee  nature  ih  not  detenuined. 

The  rate  of  production  of  the  cerebro-epinal  6uid  depends,  aa  elaewhere 
in  the  hody,  on  the  relaiion  betvreen  the  pressure  in  the  capillaries  and  that 
iii  the  cerebral  lyiuph  space.  The  low  proteid  perrentage  of  the  Huid  and  the 
Miuill  number  of  lcucocyte&  present  probahly  uicans  that  the  intracerebral 
capillanea  aie  speciaily  impermeable  (see  the  soctions  on  Lymph  Production). 
The  rate  of  abšorption  de[)ondH  nn  the  diflTerence  between  iie  preaBurc  and 
tlmt  of  the  bliK>d  in  the  durul  and  cranial  veins.  This  veuous  presaure 
varie.H  with  reH]tiration.  Id  expiration  it  ia  probably  e(|ual  to  that  of  the 
cerel'ro-3i>inftl  Huid  (or  the  iuti'ucrauial  pressore),  so  thcre  will  ihcn  be  no 
nutIlow  of  Ivuiph  into  the  veinH.  In  inspiration  tlie  dural  veuoua  pressure 
f.dls  belo\v  the  intracranial,  m  that  Ibere  will  then  I«  an  outflow  of  the 
lUiid. 

The  amount  of  ocrebro-spinul  fiuid  is  probably  ovcr-estimatod.  The 
veeMls  of  ihe  braiu  contract  after  duuth,  fluid  exudce,  aod  the  amount  iB 
thuB  apparently  increaaed,  while  the  brain  dec-reaaeB  in  size.  tu  life  there 
in  probably  no  more  than  is  retjuisite  to  fill  up  inequaUtiee  of  surface, 
Ihrjtifih  there  muftt  alway8  be  a  good  deal  in  the  arachnoid  spaces  of  the 
cord. 

Tliu  pathological  conditiona  uf  the  cerebmi  lymph-HyHtem,  apurt  frum 
the  ulterationa,  such  as  hydrocephalu8.  produced  liy  gross  leaiona,  are  not 
numerouA. 

Jiit(M  nf  čerrhro-apinai  jluid  ia  8imp!y  ihe  eKpreseioD  of  brain  atrophy, 
and  is  propurtioual  to  it. 

AHerations  in  thf  compoHtton  o/  t/ir  jfuid  may  be  due  to  »tfveral  uiuses 
(1)  ulterations  in  the  blood :  an  oxccUent  ex&mple  of  this  is  the  mama  which 
■<)uieitmes  occuni  in  gastro-iuUtaliual  auto-intosication ;  (2)  abnormal  meta- 
buliHm  iu  the  cerobraJ  LiaHues,  and  (8)  diaintegralioo  of  the  cerehral  liKsueti, 
ure  merely  atages  in  thu  aame  prooef«,  and  are  lieat  seen  in  general  paralyBi8 
and  tn  sonile,  alcoholic,  und  acute  inaanitiea. 

Ohitruetion  of  the  Itfmph-channeh  is  important  in  insauity  na  a  aeoondary 
fiictor  itggmvatin};  the  primar)'  uiorbid  conditiun.  It  ia  due  to  abuormalitiea 
iit  the  aGrebro-ff])iual  Huid,  produced  in  the  varioua  wayit  mentioneil  above, 
and  rendering  it  unHtted  to  presen'e  the  nutrition  of  the  tiasuf«.  The 
>n(htion  i-t  moAt  »evere  in  general  paralrna,  but  occunt  fi\m  in  aonile, 
|]e«holic,  choreic,  oud  in  nioHt  ac.uto  insanitien.  There  ure  thri-e  aituations 
uhcrtT  it  may  occur  :~n)  In  tho  adveoLitial  channcU  uf  the  intraetirvbral 
Tcanfls.  Hore  the  ehangc  will  1«  vorj*  readily  comjieiiHuteil  fnr  unlom  its 
diatrihution  ia  vory  widc.  (2)  lu  the  arachnoid  spaoeB,  vhich.  hovevor,  are 
M  pHnu<vible  tliiit  there  is  little  likelihood  »»f  eomplete  ohstructiou.  (8)  In 
the  |i'rivuMculur  cliauuela  of  tho  dura  and  tbe  sheittha  of  the  cmnial  Dorvea, 
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which  Buffer  in  the  same  way.  The  more  complete  the  obstruction  here  the 
i  more  hannful  is  it.  \VlierB  tbis  occurs,  as  in  ali  advancod  cascs  of  general 
paral^ais  and  many  of  senlle  iiisanity,  the  mechaiilHiu  by  which  variatiuuH 
in  the  amouut  of  the  bluod  aent  to  the  broin  ia  comjtenHated  for  is  dts- 
^organiaed.  and  preasnre  distiirhances  occur.  Moreover,  the  cerebro- spina  1 
Inid  becomes  atagmint,  and  removal  of  the  producta  oH  mctubnUsm  onIy 
takes  plače  by  dilVueion  through  t}ie  capillary  wull9,  so  that  a  chroiiic 
cercbral  auLo-iDboxication  takeij  plače,  which  geta  wor8e  the  longer  it 
continiiOB. 

IJTRKAITIRE.— It  in  imniocessarf  to  quotc  litoratiiro  for  tho  more  geDenI  sectiom. 
I*ympbadenomiL :  aarlier  litorAluTK  in  M[rKKAT's  &rtiol6  in  AMimif^  Sf/»tem  o/ Medicitu. — 
CouNf.T.  "Di«  Soroolmlosii "  in  Nolliiiagcl'«  acrioii,  1900,— Finzi.  Jii/orm  Jffit.  1898.— 
TuRK.  Ifien,  klin.  tVochtaseh.  1889,  No.  ■40.— Ukktk,  Sabiiazku,  Bkxani;'IS,  »iid  L.\Bi(fc. 
Onz,  des  L6pil,  18fl9,  No«.  8ft  unči  90.— Strrnbeko.  Pntg.  /,fUs.  /ar  Ifeilk..  t«1,  xis. 
liTinphatlBm  and  "  Tliyina8-Tod  " :  earlier  liunturc  in  Kwi5o.  A'ev  rork  Mtdical  Joumat, 
18fi7.--LM'ii.  ii'Un.  klin.  iVuetititatJv.  1891),  No.  44.— Ramo  I  Na.  Oma.  dtg.  oaped,  e  delu 
elin.  1899,  Nn.  109,- Da.ht.  Jahrb.  /.  KinderheHk.,  vol.  ilviL— Kous.  DtvlKh.  med. 
iVoekenKft.  JAn.  1901. 
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NOMKNCLATUKE  AND  SVNONVMs. — The  tcriu  malaria,  originali^  au  Italian 
wonl  durived  fniua  rnaJa,  1>ad,  aud  aria,  air.  haa  now  comc  to  be  very 
generally  emploved  by  most  oivilised  iiatiouK  tliroughoul  the  world.  The 
Frenoh,  liowuver.  luore  cominonlj  employ  the  tf^rmti  paludiitme,  paiuiiifennes, 
jih^Tes  palustres,  iirfpaladi«/M,  JUvTts  intermittetiU»,  Q.nA.  JtHff s  de^  tnarais. 
The  popular  term  Ju  Kuglish  wa8  aguc,  in  the  tropica  "  fever "  is  ninre 
U8ual,  the  German  cqinvalent  being  wuh8tljieher. 

The  receul  discoveriea  in  tho  life-hi8tory  of  tho  malarial  pararite  prove 
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lliut  the  word  mularia  is  etymologically^  incorrect,  btit  inasmnch  aa  it  is  m) 
uiuverRaIly  adopCed  and  so  weU  underslood,  no  ver)*  uaeful  purpose  would 
bo  attained  hy  rciuimin^;  the  diaeaae.  Kof«  has  Buggeated  the  tenna  h€Fma- 
vueinans  and  gtuit  /ever ;  objections,  how(;ver,  might  \>e  raised  to  both  of 
thcse  teruL«*,  and  it  ia  uulikcl}'  that  the  word  malarm  \vill  evor  bc  discarded. 
T>RFINIT10N. — Mulitria  ia  ti  Nji^citic  iufoclioiis  dittcaae  uauHcd  by  the 
preeence  of  certain  pn>ioi!oaI  organiiuus  in  Ihe  red  aiq>uHclea  of  man,  maui- 
festing  iteelf  by  aafcmia,  melanceniia,  aplenic  enlargenient,  and  usuaUy 
pyrexia,  whioh  may  6xhibit  a  eharacteristic  periodioity.  and*  pasa  fmiu 
inau  to  man  by  the  ai^ucv  of  certuiu  species  of  mo»|uito. 

HiSTOKV. — HipiHKirates,  Celmiis,  and  (lalen  frwjiibutly  referlo  thediaoaae 
in  tbeir  wntiD^,  and  ther«  is  hnt  Itttle  dmdit  that,  in  early  timea  malaria 
wa8  II  eoourge  in  most  of  tho  warmer  ports  of  Europo.  Hippocratea  gives 
the  best  uccounta  of  the  nialady ;  ho  obaerved,  for  exaruplo,  thal  the  severe 
typ6H  of  the  fever  were  pr«valent  at  certain  seaaons  of  the  year.  He  w)ia 
aware  also  of  the  liabilitv  of  the  remittent  fevere  to  nuitignancy,  and  of  tlio 
^nigDity  of  the  trank  in  termi  ttents.  Corning  to  later  timea,  the  work  of 
lortoD  in  the  seventtfonth  ceDtury,  and  thone  of  Sydenham  and  Lancisi 
earlv  in  the  eighteenth  century,  deaen'e  mention.  Bevond  the  fact,  how- 
ever,  that  the  cLioical  features  of  tho  diHca^  wero  more  aocunitely  described 
by  thuaa  more  modern  uritem,  no  real  advance  was  mode  until  1712.  when 
Torti,  in  Italy.  lipgan  to  difterentiatf)  niahiriu  from  tlie  other  fevers.  Cin- 
■Ohona  hark  had  l«een  introihiccHl  into  Etirope  by  the  Couutess  del  Chinchou 
in  1540,  and  af>out  the  be;.:inninj;  of  the  eighteenth  oenturj  it  wa8  coming 
inU->  ^eneml  uae  for  the  tn-atiiieut  of  fevera.  Torti  divided  fevera  into  two 
[c1aK»« :  those  that  were  cured  by  this  drug  and  those  tliat  were  not.  He 
also  formniated  an  elaborate  claHaitication  of  the  inalarial  fevers ;  but 
although  he  made  nianv  raluable  obeervattons,  it  is  evidont  from  his  writ- 
ilDLCB  that  he  fi'equeutly  coufounded  typhoid  and  tvphus  with  malaria. 

In  1847  Metiknl  in  Vienua  first  deacnlied  the  black  pigment,  so  charac- 

[torietic  of   inalarial   infection.     Tn    1849   Virchow  in    Berlin  Baw  simibir 

>igmeDt  in  a  fatal  čase  of  malaria.     Both  theae  patholo;^'ists.  unconaciouBly, 

lad  dia(-<ivered  the  malarial  parasito,  for  they  doecribed  the  piguiented 

^bodiea  aa  beiug  distiuut  from  ordiuary  leucocytes.     They  failed,  however,  to 

lioe  the  true  significtLUce  of  wluit  they  had  oliaerved. 

Tn  1867  Binz  noticed  the  toxic  effect  of  quinine  od  certain  infuBoria, 

and   hiuLed  at   the  po66ibility  of  malaria   being  ctused   by  a   protuzoal 

rganiam. 

In  1879  Klel«  and  Tommaai-Urudftii  excited  VForld-wide  intere«t  by  the 

irery  of  their  tiotitioua  malaria  hacillus.and  it  waa  not  until  some  year8 

'after  the  publication  of  Laveruu's  di3covery  thut  tlio  baciUary  ori^in  of 

malaria  Wiia  t)natly  diai^rded.     They  had  inauy  8upjH>rU'n»,  imiongHt  thom 

ibdiog  sauh  eminent  olnervers  oa  Marchiafava,  Celli,  and  muet  of  the  Italiau 

r«Dhool. 

In  1880  Ijurcrau,  who  wa8  at  that  tirne  a  Krench  army  surgcou  atatioued 
nt  ConstJintiue  in  Algiers,  took  up  the  atiidv  of  melana-mia,  auil  on  examin- 
ing  the  blood  of  malarial  (latienta  diaeovercd  ihe  ereauent  bodieB.  or.  m  they 
are  »omctimeB  callod.  Ijivoran'«  lxjilipii,  He  at  oucn  rccognined  their  ptraaitic 
naturc.  Ho  Bulj8emiently  observed  the  pigint-ntcd  amit-boid  formn  of  the 
lile.  and  alau  the  i-volutiou  of  the  Hagellalod  lM}dy  from  the  creaeent 


I  So  far  u  i»  knowt]  *t  pf«Mint  tl^  dineBar,  umler  lutitimt  fondition*,  i«  ooorcjrcd  in  no 
bar  vajr.     Lonrcr  aiiimiilB,  MkU,  and  reptile«,  althonah  tbe>-  barbour  allled  spMiet  of  tMoto. 
tiave  ttot  bccn  fouod  to  htv«  •■  tutvnuiilutR  tioBta  l<ir  tlie  malariiil  |«ruiUM  of  naa. 
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To  Laveran  atoue  is  due  tho  honour  ol'  haviug  diacovered  llie  malarial 
}Niraiute,  aiid  his  work  muafc  alwayB  remain  a  landinark  in  medicine. 

In  1882  Richard  contimiod  Laverans  brilliant  discoverj,  and  wa8  the 
lirst  to  ol>»erve  the  small  nou-pigoientod  toniis  of  the  parasltc.  He  stated 
that  tlie  uialarial  parositu  waa  e8aoutiaUy  an  lulrti-corpurtcular  body,  whereaa 
Laveran  urtirmed  tliat  it  wa«  free  or  epi-t;Drpusciilar,  Iming  atUmlked  (accoU) 
inerely  to  tho  rod  corpuscle. 

So  fimily  werc  the  Italian  school  and  other  worker8  in  the  »aine  ticld 

imbuod  at  this  tirne  with  a  belief  in  tho  KIcbs-Tomrnasi-Cmdcli  bacilluii, 

I  that  LiiveranV  discoverv  wita  u^lectetl.     Marcliiafava  aud  V.e\\i  sjiitl  hia 

sitea  were  merely  degoneratod  changii«  in  tho  rod  corpna-des.     In  1885, 

iowever,  on  workinH  with  fresh  instead  of  stained  blood  proparutiona.  whicii 

^hod  hitherto  been  employed,  they  at  onao  recogniacd  the  \  ahdity  of  Ijtverau'« 

diacovBry. 

Oolgi  nest  took  up  the  8tiuly  tif  the  aubjeut,  and  to  him  wo  nwe  the 
diSerentiatioa  of  the  quartan  from  the  benigu  tertiaa  parasite,  He  de- 
scribed  acciinitely  tboir  respoctive  niorpholngical  chumcters.  He  observed 
alao  that  the  febrile  paroxy9m  coincided  in  point  of  tirne  with  the  sporula- 
rtion  of  tho  jMiraaites.  Alarchiafava.  Bignanii.  Oelli,  and  Mannaberg  did 
equaUy  guod  wurk  iu  tbe  clasBilicatiou  aud  in  the  study  of  tlie  morpholagy 
of  tho  afiitivu-autumnal  parasitea 

Many  others  aub8equently  confirraed  or  fille<.i  in  details  iu  the  work  of 
thoso  already  niontioncd.  Auiongst  theae  were  Carter,  Grasai,  BastianeUi. 
Feletti,  Oaler,  Thayer,  Mauson,  Kucli,  J'fei{l'cr,  and  Plehn. 

Atmut  tbiR  tiuie  tliu  oKacb  HJguiliuauco  of  the  urem^cnt  and  Hagellated 
hodiea  waa  much  disputed.  Laverau,  Manaon,  and  Mannaberg  lieid  strouglj 
to  the  view  that  they  pre»ented  ali  tbe  oharocters  of  living  organiains,  and 
that  they  initat  subserve  aonie  useful  purpose  iu  the  life  hi8tory  of  the 
uialarial  ptuimite.  Bignauii,  Bastiauelli,  aud  nio»t  of  the  Uuliau  sehool,  an 
the  other  hand,  wore  iucliued  to  beheve  that  tboHe  bodiea  representeil  merely 
degenerative  fomia  of  the  paraaite. 

Iu  1894  Man&OD  suggofited  that,  inasmuch  q3  there  must  bo  some  pro- 
^aion  iu  Xature  by  \vhich  the  malarial  parasite  paases  froui  man  to  mau, 
ID  order  that  it  niayeuntinue  as  a  Bpeeiits,  and  on  accuunt  of  the  HiniiLirities, 
in  anatomical  position.  in  tbe  blood-vessels,  in  the  biological  uecessitiee,  and 
in  the  geogrnphical  distribution  subsisting  between  Fifaria  nocturna  and 
Lhe  malaria  purusite,  ihe  uiotK)uito  might  sub8er\'e  the  latter  in  a  mauuer 
siniilar  to  wliat  bo  had  shown  it  to  Mubtierve  the  former.  Furthcrmort;,  that, 
38  apeciai  species  of  mo8quito  seem  to  bo  neGe8sary  for  the  developiiient  uf 
the  FUaria  nocturna,  probably  apeciai  species  are  required  by  tbe  malaria 
parasJle.  FinaUy,  be  ad%'uuced  the  hvpothesis  that,  as  the  tiugellated  bDdy 
is  not  evolvod  froui  the  creaeent  until  the  latter  haa  lefl  t-he  human  body, 
and  because  of  the  pecuhar  motion  which  the  tlagella  jingsesa  (sKggesting 
loeomotion  imd  penetralion),  this  wus  lhe  pbase  of  the  parasite  whioh  waa 
couneetod  wilh  the  extra-corporeal  or  mo&c|uito  cycle. 

Previoualy.  Nott  in  1848,  Kiug  iu  188;!,  aud  Laverau  in  1891,  had 
sn^ested  that  the  inoaquito  had  some  connectinn  wjtb  malaria,  founding 
their  conjectures  upon  epidemiological,  rather  than  nn  zoological  preraises. 

In  May  1895,  Major  Uoae,  I.M.S.,  who  wa9  impi^ased  by  tho  malaria- 
muHquilo  lheo)'y  wbicb  had  beeu  euuuciatcd  by  Manson,  undertook  Lhe 
investigatiou  of  the  subjeot,  and  aftt*r  s^veral  veara'  lalwur,  during  whidi 
ho  experienced  tnanj  disappoiutments  and  faihn-es,  ho  ulfcimately  fully 
establishod  tbe  correctncss  of  the  leading  priuciplcs  uf  the  thcory.  Hie 
experimeuta  couaisted  iu  feediug  mos^uitocB  of  the  genua  Culex  on  patients 
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vhose  blood  wu8  knowu  to  contois  cresoent  bodies.  Tbeae  moeqmtoe8  were 
then  dissected  at  seritU  intervala:  inaDy  croac«Dt  hodies  were  foiind  to 
bare  uudergune  6xt1a^ellatioii  in  the  stomach  oavity  ol'  thoae  mo6quitotit$, 
which  wer6  eiamined  Bliortly  aft«r  baustellatioa.  Itoss  ooticod  Chat  this 
esllugellation  took  placu  more  ivadll^  in  the  mosquito'8  siomach  than  ia 
an  ordinarr  fretth  h\oot\  slide  pr(>i<tiration.  MoequitoeB  that  had  been  kept 
aUve  for  a  looger  period  atter  feeding  failod  to  Bbow  anv  furtbor  obange 
in  ihe  parasitc.  Keeling  convlnced  thal  he  waa  workuig  in  the  riglil 
direction,  Boes  repeuted  bia  esperimenta  agaiu  and  oguiu,  bul  alwaya  wilb 
tbe  same  reault 

In  August  1897,  instead  of  the  ordinary  inosquito  {Cvitx),  he  used  ii 
diRerent  moequito  or  the  genua  An<yphdf9,  and  obaervod  a  furthcr  atage  of 
developuieul,  nauiely,  in  the  stomach  wa]l,  wherc  he  found  certatn  pig- 
mented  celb)  ly'°^  l>Btweeu  tlie  muscular  Bbrea  Bosa  waa  iinaMe  at  tlie 
tirne  to  follow  np  thia  imjkortant  discover}'.  His  specimcns,  bowever,  were 
eubmitted  to  Manson,  Laveran,  Metchmkoff,  Thin,  and  othera.  Tb&se 
obaervere  were  agr«ed  that  the  pigniented  lM>diea  referred  to  might  be  uf 
ualarial  origin. 

Earlr  in  IddS  Koes  wa8  transferrcd  to  Calcutta,  wbero,  in  ihc  abseaee 

of  auitable  malarial  pati^uts,  he  HtudieU  a  ccrlaiu  muluria-like  |>araaite  of 

birds.  known  as  Proleomrna,  and  auoMietled  ia  vorking  out  the  part  of  the 

life  cycle  of  this  organiam  vbich  is  pasBed  in  the  moetjuito.     Ue  foUowed 

out  the  varioua  changee  wbich  the  pamsito  undergoea  in  the  atomach-vrall, 

aud  f)uuUy  traced  its  sporozoites  lo  tbe  aalivar)'  glaud  of  the  iuaect.     Nuxt 

he  fod  iiio»]uitoe8  of  the  genua  Cultx  {Culcx  fatigitnx)  on  aparroura,  whoae 

^  contained  the  Proteotoma.     The  mo8quitoefl  were  kept  alive  for  over 

P*  week,  wheD  their  »alivary  glanda  were  found  tu  contain  the  sporozoites 

of  ihe  parasite.     The  infected  moequitoes  were  then  aUowed  lo  bile  bealthy 

riparrDwa.      In   from    five   to   cight   daya  tbe  blood  of  these  latter  wa8 

kvcamined,  with   the   result  that  in  twenty-two  out  of  twenty-eight   un- 

miatakable  evidence  of  infection  uus  diecovered. 

Daniels  aubeequcntly   continu^Ml   lCos8'8  work  on  tbe   Profeot&ma  of 

birda.     It  was  tilao  cuullruieU  by  ibe   Itabau   workcrs   iucludiug   (iraaHi 

and  Bignauji.     Tliese  observera,  witb  prai8eworthy  euergy  and  promptitude, 

next  worked  out  the  deUiila  of  the  mo8quito  phaae  of  the  human  malanol 

iraaite.      Their  ,work   bas    been    moet  tborough;    the  malignant,    tbe 

JU  ttirtiau.  and  quartau  parasitea  have  cach  beou  dealt  with  in  lurii. 

loch  alao  haa  eontirmed  Ro6s'a  woTk,  bolh  as  regards  uvian  and  humau 

Finalaria. 

In  September  1898,  Graaai  and  Biguami  undertook  a  series  of  eiperi- 

menla   to  prove  what  the  foregoing  observaliona  had  already  iudicaled, 

'tiamaiy,  that  the  malarial  parasit«  paaaes  from  man  to  man  by  the  agency 

of  the  moequito.     A   man   who  had   never  auflered   from   maloria  was 

moDeaBfully  inoculalcd  with  the  diseaae  by  means  of  the  bitea  of  Uboratory- 

[bred  ma8quitoctt,  viUkh  had  beeu  prcviuualy  infected  by  focdinp  on  [mlienta 

_  iflering  from  maUria.     After  an    iucubaiiou    p»rioil  the  atibJBut  uf  the 

jASperiment  suflered  from  aii  attack  of  malarial  fe\'er,  and  examination  of 

[bia  blood  revealed  the  preaence  of  the  paraaite.     A  aimilar  experimonl 

|-waa  reoeutly  mudo  by  Matiaon.     Mosquitoefi  fed  in  Konii}  on  a  caao  of 

benign  tertiau  malariji  were  tranajmrted  to  London,  wherB  tbey  bit  twn 

|3loalthy  Knj^liHhuien  ;  tbe  bittf.r  after  a  few  daya  devi!lo|HHj   niularial  fever, 

[ftod  tcrliau  purastt^a  wcre  found  in  their  blood. 

An  uliMirvuiiou  umde  by  MacCallutn,  in  1897,  on  the  blood  of  pigeoua 
infectod  wilh   anotber  iutra-corpuacuUr  paraaite  known  as  J/alteridnini, 
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re(|iiires  mention.  MacCallum  observed  that  8omu  parasit««  which  kad 
eacaped  from  ihe  red  corpusclea  as  spheres,  estiagellated,  and  that 
otlicra  did  not,  the  lormer  were  hyaline  in  appcurance,  the  latber  wer6 
gmnular.  He  ttitneeaed  a  fiagtjllum  breaking  away  and  becoming  free, 
and  he  8aw  it  penetrate  and  enter  one  of  the  granular  ni»n-flageUating 
spheres.  This  ephere  then  altored  in  shape,  becominjj  eIoQgaU3d,  and 
]iuintcd  at  one  extrčmity  uud  actiTcly  motili;.  Tbeac  obacrvations  have 
beeii  fuU)'  coufirmeit  by  athcra.  A  similar  plicnomenon  haa  mnL-e  been 
oliserv^d  by  MacCallum  to  take  plače  iu  limnan  malarial  blood. 

The  iraportant  wnrk  of  Smith  and  Kilborne  in  connection  with  Texa8 
fever  must  be  mentioned.  Their  researches  (1889  to  1892)  provc  thal 
cattle  become  inoculated  with  this  diseasu  by  iufeoted  ticks  {Rhijneephalus 
annuiatus).  Tliis  fact  ia  further  evidentie,  If  any,  mcleed,  Im'.  nece8sary, 
that  h{cnia-protozi>-il  disea-se  may  be  carried  by  means  of  insects.  The 
organisin  of  Xexa9  fever  (P^roso/na  biffemtmim)  dillers,  however,  from  the 
malarial  paraeitc,  in  that  it  is  traosmitiod  by  the  mother  tick  to  Imr 
yuung,  who,  in  their  turu,  iufect  the  cattle.  In  the  čase  of  the  human 
malarinl  pamaite  aH  attcmpts  to  tranmnit  infection  to  mau  by  meaua  of 
theofTapring  of  iufected  mostiuitoea  have,  ao  far,  failed.  The  work  of  Smith 
and  Kilborne  bas  been  fully  c.onfinncNl  by  Professor  Koch  in  German 
Eiist  Afrina,  and  by  Celli  and  othera  in  Italy. 

Dionisi  has  reccntly  dirtbrentiated  threc  distinct  specics  of  ha.'mo- 
protoaoal  paraaitea  iu  bata,  whifh  reaemble  verv  clo9ely  the  tertiau,(pmrtan, 
and  ;witivo-autuninal  parasitea  nf  tuan.  Koch  has  also  discovered  a 
fiimilar  parasite  in  Afričan  monkev«:  tlie  observation  haa  been  confiruied 
by  Koitsel 

Obooraphicai,  UifTBrBirrioN. — Maiaria  is  a  ^idpspread  disenHe.  Sfioaking 
generaUv  it  occurs  w\th  intirea-iing  fr(!quency  and  inU"i»sity  ha  the  eqiialor  is 
approAcned.  Thu  distribution  dotiM  not  rcinain  constant,  some  placfui  thnt  nrc 
now  salubrioiis  were  formcrly  malarious,  and  otber  rcgious  tliat  are  malarinus 
to-day  formerly  eujoyed  a  freedom  from  tlie  diseaae.  The  reason  for  thU  will 
bocome  evident  wKen  tbe  etioIoKy  of  malaria  is  cunsidcred.  Our  knowledffc  of 
the  ^eognipliical  distrlbution  of  nialaria  is  very  iiiii>crfoct ;  for  exttinple,  lar^ 
distncts  anj  li>iKK-ly  diiscribcd  i\&  being  matarious,  whoreft8  iii  ni»iiy  iiistaiices  it  is 
only  in  liiiiitcd  sjKits  m  tbese  regions  that  the  disease  ran  bo  contraetod.  With  the 
institutiOD  of  prophylactic  measurei)  in  any  Tnalarimifi  country  it  will  bo  nccOBSary, 
for  econoraic  reafionti,  in  nrder  to  attain  hhccbrk  to  limit  and  anciiratelj  detine 
tbese  end^mir  area&.  Fullfir  knovlod^e  iit  also  required  roganling  ifiK  ])articular 
of  uialarial  paraaites  which  are  to  be  found  in  the  difienuit  malarious 
rnguma. 

In  Kurope  inabiria  is  stCAdily  ducroosing,  and  its  ondoraic  areas  are  becominf; 
restrictcd.  Civilisation  with  its  uttcudunt  improvcmentii  in  sanitation.  in  dweii- 
ing-placea,  in  agriculturc,  in  dmiuu^  of  lund,  and  aUo  iu  tbc  trL-atincut  and 
dianiosis  of  disoasc,  has  }iad  much  to  do  with  this. 

malaria  exist8,  at  the  present  tirne,  cliioflv  in  the  oountries  b<irdering  on  the 
Mediterranean,  and  in  the  islands  of  the  Moditorranpan.  Ir.  it;  found  in  Ital^, 
Groece,  most  of  thr>  llalkan  States,  Turkey,  l{unfrary,  Kouthprn  Kussia  (parti- 
oularly  tho  littorala  of  the  Black  Sea,  Casnian  Sea,  ami  the  SeA  of  Azof),  alho  in 
Sicilv,  C!r(^ta,  ('orsica,  and  Saniinia,  the  lonian  Islandk,  and  tKe  islands  of  the 
Grpcian  Archipelago.  It  ia  also  found  iu  Si»aiii  aud  Portugal,  and  to  a  slight 
extont  in  France,  along  its  MediLerrauean  sliore  aud  the  Laudcs.  and  iu  Gertnany 
in  the  valley  of  tiie  Hhiuc.  Iu  Northern  Kuhjto  it  is  met  with  on  the  shorim  of 
the  Baltic.  Bel^ium.  Hollaod,  and  the  llritlsh  Islos  are  now  practically  freo  from 
tlio  discase.     It  ts  stili  met  witb  in  Denniark. 

For  the  most  part  tlie  nmlarial  fover  of  Ruropo  is  bonicn  in  charact<>r,  but 
during  the  Auntmer  and  autunm  montha,  at  certain  places,  maiignant  forms  of  the 
diseane  am  prftvaicnt.  namely,  in  the  Campagna  and  Pontine  marshea  around 
Kome,  in  Lombardy,  Tuscan,y,  Greece,  Contica,  atid  in  Home  uf  the  cther  ialands  of 
the  Moditerranean. 

In  Aj!ia  malaria  haa  a  much  more  cxtensi%'C  distribution  than  iu  Europe.     It 
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abounds,  with  varvinft  def^rees  of  frequftncy  and  intensil;,  throughoat  tndU, 
Indo-Cliina,  Soutfiern  Chirnt,  Burma,  Ce^Ion,  the  Malay  Peninsula,  Borneo, 
Suniaira,  Java,  and  otlier  i-ilanda  of  the  Dutch  Kast  Indiu-s.  Ah  h  ruie  tne  hijtlier 
nttitudes  oniov  aii  immunitjr  froui  tlie  disease.  Tlie  disease  tends  to  diminUli  in 
ptacf.-i  wliitMi  nave  comu  wi;l|  under  Eurupean  Bv&y  ;  good  cxnuipleit  of  ihis  are 
to  be  fouitd  in  the  historics  of  Uoug  Kuug  and  Singapore.  It  U  pcculiarljr 
infreqiient  in  Japan. 

In  tropical  Afri<^  malaria  manifest«  itaelf  in  itn  worst  form,  nnd  the  West 
CoA^t  nf  this  contincnt  desarvedlv  fiaion  the  ivpiKation  of  Iteing  oni^  of  the 
most  malnrious  repions  in  the  world.  The  East  Coast  and  Central  Africa  hnve 
aa  alioust  equall^  InuI  reputation.  In  Northern  Africa  raataria  it  lesu  prevalent; 
itoovurs  in  Algtera,  but  to  a  much  less  extent  than  fornierly,  and  mmie  pluces 
in  Uiis  rcgion  wl]tcb  a  stiort  tirne  ago  werc  tnnlarious.  are  now  regardod  a«  iieollh 
rcAortfl.  It  alao  oecurs  iu  Egy|jt,  es|M.'cia]ly  lowtT  Egypt,  and  in  the  lowlauds  of 
Ahjssinia  and  Nubia«  In  ^outli  Africa  the  diseose  ia  uncoinoion  uutil  the 
Zamht^&i  is  approoched.     At  Delagoa  ]U(y  it  isboth  freauent  and  vinilent 

Madagajicar,  .Mauritius  and  lt«imion  »re  ali  intenselji'  inalariouH.    « 

In  Nortli  America  the  British  posKeMions  are  pra(;tioally  free  from  the 
diieosf-,  but  in  some  of  the  more  southern  Statas  of  the  American  Uuion  malaria 
is  both  common  and  severe.  It  is  especiallf  prevalent  in  the  States  bordering  on 
the  Oulf  of  Mf!xico,  and  the  MissiKsippi,  nampty,  Alabama,  Louisiana,  Teiinessee, 
Arkansas,  Mijmimri,  Illinois,  New  .[ersey.  nnd  to  a  les«  extent  in  l'enn8ylvania, 
California,  Florida,  and  CJeorKia.  It  in  found  al.<K>  in  the  river  vallevs  of  some  of 
the  northern  Statoit,  but  less  irequently.  It  is  hardlj  ever  met  wiUi  at  a  point 
higher  thnn  45"  of  latitud^i. 

Iu  Central  America  the  digease  is  ver^  prevalent  and  mali^nant  in  tvpe  ^  it 
orcur«  on  UiUi  the  AiUntic  and  Pacific  »ides  of  the  continent,  including  Mexico, 
Panama,  and  (.lunteniula. 

In  S<mth  America  malaria  is  found  in  the  Guianas.  Venezuela,  Bolivia,  the 
bosin  of  the  (Jrinoco,  aiso  in  the  vaneyH  of  Peru  and  Brazil,  but  in  tlie  hightands 
of  thcse  countrieA  it  is  atment  In  the  \Vef>t  Indies  it  is  less  prevalent  than 
formerly,  but  it  oecurs  in  mont«^  the  island-t  iIuHng  certain  mnntha  of  the  year. 

The  continent  of  Australia  enioya  a  comparative  imniunity  from  the  dueaaa; 
it  occura,  however,  to  a  considerable  exteut  iu  Northern  (jueensiand.  New 
ZeaUad,  Tasmania,  and  mauy  of  the  Polynesian  islauds  are  fi^ee  from  oialaiia. 


PAKASITOLOOr 

The  malarial  parasites  are  protozoal  organisms  belonging  to  the  claas 
SporozoA.    Tho  human  andavian  have  been  receDtly  clnBBitied  as  foUowB: — 

Family  :  II.KMAMOiiitt).«,  Wasiolcwslti. 

Oenu«  I.  :  J/intutnutJi",  Grassi  and  Kclotti.  T/tr  nuiture  ifnmetori/let  art  »imitar 
in/ortn  to  Ou  uuttutf  »ftorin'>/tr*  itr/itre  thf  Kfmrft  /utw  htfn  dtJfrrnitiitUd. 

Species  1 :  Jitetiutiturifi  I)<tntUu:$k-ii,  Orassi  and  Feletti.  Sirn. :  Laverania 
DaniiftffMkiij  Oraau  and  Feletti,  in  part ;  Ualteridijun.  DaniltmtiK  LabM  ;  ebc 
Soveral  vapeties— poMiihly  dintinot  apecies,    Panuite  x>l  pigeoos,  jayi,  crotra,  eta 

SpocioM  S  :  iftrmuimiffm  r^tu-Ui,  Gra&ii  antl  Feletti.  Syn. :  llfrmatiVKha  relieta  + 
//.  reA/Tcecor  -t-  H.  tultimnuicul-itn,  Gnuui  and  Feletti  ;  ProUofoma  ttraniij  I<abb^  ; 
ctc,    ranuit«  of  s[]urrowK,  larks,  etc. 

SpAcie«  3  :  lOrnuimahu  ntalariar,  Oraati  and  Feletti.  Syii. :  //ttmamaba 
Laverttni,  LablM^,  in  piirt.     Panuito  of  quart«u  fcver  of  mau. 

Specie«  I :  H<ftwtmofffi  vivitjr,  GraMi  aud  Feletti.  8yn. ;  J/temamtrha  LavertuUj 
Labbd,  in  ftart-     l'urn«ile  uf  tfrtian  fever  of  man. 

(ifiutiii  II.  :  //frni'imrniu,  gen.  nov.  Syn.  :  LavtraniiL,  in  part  -f  JtttmamahOt 
in  part,  Grsaiti  and  Feletti.     T&^  mmetnei^tn  hnit  a  gpfciaJ  croetuHe  form. 

SpftoiM  :  Honnomenai  fntrčos.  Gnusi  and  Feletti.  8yn. ;  HamamaAa  prvteoz  -f 
//.  immnndatA  +  Laverania  maianrr,  Grassi  and  Feletti ;  ifasmamceha  tavtmni, 
I.,nblM'-.  iu  pari,  etc.  Uereral  varieties— posiiiljly  distinct  ipecio*.  Pinuite  of  tho 
irrrguUr.  rumittont.  perniciou^  tropical,  or  mtivo-nutumnal  fever  of  niao. 

TtiiA  olouiHcatioD  and  DomencluurB  roust  Ih?  reganled  as  pruvisional; 
doubtlcH,  an  our  koDvrlfdgo  of  tbcae  paraaitee  adTaDC&<),  modiKoations  and 
additioDfi  wiU  bc:  uuMnuBu*/. 

It  will  be  Beeo  that  uiider  GeuuH  I.  there  are  two  spocifiR  of  human 
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luolurial  paraeites,  naDiely,  fftemamaba  lurttr,  and  Hamanuxha  maiaricE — 
the  paraaitea  of  beuigu  terUnu  and  tjiiartau  fever  respectivelj.  Under 
Genua  11.  there  is  one  speciea,  namely,  Ha-jnomenas  praxo£ — the  parasite 
of  nialignant  or  tropical  malaria. 

Maauttberg  and  others  subdivide  tliia  malignaut  variety  into  three 
diBliiict  speciea,  uaiuely,  a  terLiau,  m  uuu-piguieuted  q^uot.idiau,  aud  a  pig- 
menbeti  qHotidian.  This  clasaiHcation  is,  hnwever,  not  univer8ally  aoiepted, 
and  pending  further  iuvestigations  it  is,  ou  the  whole,  preferable  to  regard 
the  malignant  paraaitcs  os  belougiag  to  one  species. 

That  thu  thret)  speciea  of  tlie  malarial  paraaite,  naniely,  tliu  beuign 
tertiaii,  the  quartan,  and  Ihe  malignant,  are  diatinct  speciea,  and  not 
merelj-  varieties,  as  Laveran  and  others  formeTly  mfiintaiued,  is  8trongly 
aupported  by  the  fect  that  the  inocuktion  of  one  type  ol"  paruaite,  eiiher  by 
meana  of  the  nioequito  or  by  the  direct  inociilation  of  huitmu  uialarial 
blood,  givea  riae  to  the  uorreBponding  tyite  of  tlie  parasiLe,  and  no  other,  in 
the  individual  inoctilated. 

The  threo  apeciefl  of  the  malarial  jiarasite  posseBS  niany  featurea  in 
common  lM)th  in  tlieir  niorphology  and  in  their  life  hi8tory,  so  that,  before 
procecding  to  deacribe  in  detail  the  distinctive  features  of  each.  it  wUl  be 
weU  to  give  here  a  general  account  of  the  paraeite.  A  detailed  descriptiou 
of  e;ieh  p^niaite  wiirbe  fcnind  under  the  beadiug  "  CUuic^al  Manifeatationa 
of  Malaria  "  on  pp.  2:^•^,  234,  and  239. 

Otneral'  JJescHjption  of  tke  Maiarial  ParatiU. — The  malarial  oi-ganiem 
is  parasitic  in  mau  aud  iu  ccrtaiu  spccics  of  mosquito,  the  fornter  being  its 
inleruiediat«  lioHt,  the  latter  its  definitive  liost.  It  varies  markedly  in 
aize  dnring  its  phases  of  developnient,  being  in  man  from  1  /i.  ta  8  /*,  in  the 
mo»quito  from  8  /*  to  40  /*,  or  even  60  /i  in  diameter.     In  the  human  hoat  it 

dovelopa  vfjthin  the  red 
blood  corpuscle.  Here, 
duriug  the  aUtge  of  ite 
growth,  it  is  a  unicelhilar 
orgauiani  conaisting  of 
protoplasiii,  uucieus,  and 
uucIeoluB.  It  poaseaaes 
the  power  of  motion,  of 
growth,  of  absorbing  and 
aaaimilatiug  uutritive 

material,  aud  of  rejiro- 
ducing  itself.  The  celi 
protoplasni  ia  homogene- 
ous,  colourless,  and  aome- 
what  difllueut,  for  current 
waveB  uiay  lie  ohserved 
in  its  aubatance.  The 
increose  in  size  which 
the  paraaite  uuderguea  1» 
cIubIIv  due  to  the  growth 
of  its  celi  prptoplasm. 
This  stains  readily  with 
the  ordinary  basic  dyes. 
The  rjUL-leua  is  a  rnund. 
feelily  retVactile  body 
the  living  state.  In  early 
nuoleua    is  of  a  relatively 
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laiger  8i2e  than  at  the  later  stagcs.     It  contains  chromatin  inattor  which  ia 
regarded  ou  thc  uucIuuIuh,  aud  wliicli,  by  upetiial  iiieLliodH,  stainu  iuttiusely 
and  ohaTavteri.sticuilly  (Kig.  1).     WhilHt  within  thu  red  oorpuaule  theparasito 
poasesaes  amci^boid  movemeul  wbich  ouables  it  to  change  its  position  as-j 
veli  03  its  sbape  in  thc  red  celL     It  ia  most  active  duriag  its  earlier  stageftj 
of  devcloprneot.     lu  tlie  advanced  »tages  aiuo^boid  uiovouient  ceaaea 

Tbe  panuiite  a.<«tiiiiL-iteH  the  h;i>nioglobin  of  the  red  corj>u8cle  which  it 
has  infected,  and  cbiborates  troni  it  charat^teristic  mebinin  granules.  The8Q 
pigment  grauules  under  certain  conditions  c-xhibii  passivu  uiovement, 
alway8,  bowever,  reuiainiug  iu  thc  protopLism  of  thc  parositc  aiid  nevcr 
bciug  fuiiud  in  its  nucleu«;  tbey  vary  lu  amuunt,  iu  colour,  and  in  size. 
The  degreo  of  the  amceboid  activitv  of  tho  protoplasm  and  the  cbaracter 
of  tbe  pigment  granules  form  two  important  diagnostic  teatures  in  distin* 
guisbing  sjiecies. 

The  malarial  jMiraaite,  like  c*rtain  of  Ihe  Coc*;idiida-,  ia  clmracterlaed  by 
(lOSBessing  lwo  cycles  of  development.  By  folUm-ing  llie  one  it  niatares 
aud  prupagates  withiu  itH  human  bost  by  an  iuft:xual  mode  of  reproduution. 
By  tlie  other.  in  order  to  attain  maturity,  alter  having  jkartiaUy  developed 
in  man  it  enters  a  second  bost,  Damely,  oertain  ajiecies  of  mo8quito.  The 
mode  of  reproduction  in  tho  latter  caso  is  a  Bexuai  one.  It  is  tho  moeqtiito 
cycle  that  ensuruu  tbe  j>eri>etuation  of  tbe  parasite,  bocauae  it  in  by  tbiB 
meaiiii  that  it  in  enablod  t<>  {»ms  from  man  to  man. 

The  Human  PfuiJic  o/  thr.  Paraaite. — If  tlie  blood  of  a  patient  b« 
exumiucd  dtiring  an  attack  of  nuihiritil  fever,  fur  exaiiiple  of  tho  beuign 
tertiau  variety,  and  if  tho  examiuiition  be  mado  8bortly  after  tbe  rigor,  a 
certaiii  numl>er  uf  tbe  hhI  ujrjmuobis  will  be  found  to  uontaia  »mali 
amrpboid  iHidies  (see  Fig,  2  n).  These  bodies  are  pale  and  Boniew)mt  iudistiuct, 
tbeir  index  of  refraction  dittering  but  Uitle  frrjtii  tluit  of  tbe  protoplasm  of 
thc  red  ceLL  Tbey  are  coastaDtly  cbaugiii^  6ba|w.  protruding  aud  retractiug 
pBoudopudia.  On  rare  octiaHiona  two  pseudupudia  may  Ik  scen  to  join  uiie 
anolher  and  endotte  a  little  masa  of  hiemoglohin.  At  this  sta^  of  develup* 
meut  tbere  are  nu  pigment  granules  present.  Some  of  tho  infectcd  red 
oells  mHy  crmtain  two  or  more  of  tbe  amcclioid  l>odies.  A  few  observera 
are  of  upinion  tliat  tbeae  earty  forms  of  thc  parasite  are  cpi-cori)UMuular, 
that  is  to  Bay,  attauhod  only  to  tbe  Hurface  of  thu  eorpuscle.  Tbere  can  be 
little  doubt,  however,  that  they  iiltimately  l>ecome  eodo-corpuscular,  for  tbe 
|>aeudopodia  are  nover  scen  to  protrude  l>eyond  the  Umits  of  thc  red  ccU, 
and  if  one  of  the  parasites  be  walcbod  it  appears  to  bo  distinot  at  one 
moment,  and  at  another  to  fade  almost  from  view,  as  if  it  rose  to  the 
Burface  of  the  red  celi  and  then  Runk  into  ita  substance  again.  If  thc 
parasite  were  alwuys  cpi-corpuscutar  suuh  optical  cHeots  would  not  be 
produced,  fur  tbe  litlle  orgaiiism  would  alwayH  Itc  in  Lliu  saiuu  locua. 

If  tbe  blood  of  t)ie  jMtient  l>e  examiued  again  after  an  inter%'al  of 
tvelve  hours  tbe  pnrosites  wiU  be  foitnd  to  have  inoreosed  coneideniblj  ia 
flice  And  to  ncGupy  nearly  one-fourth  of  tbe  red  corpuaole  (see  Fig  2,  b), 
They  are  stili  umicboid.  A  few  granules  of  pigment  will  now  be  obeerved 
in  the  protoplasin.  OccaiuonaUy  tbere  oaii  be  Moen  a  definite  olear  areft 
vrhich  do&t  not  fiarticipate  in  the  ami^lmid  movement.and  which  nevercon- 
toins  pigment ;  Ihis  is  the  nucleiis  (Fig.  '1  c).  lty  ordinary  mcthods  of 
staining  tho  oiicibus  can  always  be  distinguished ;  it  remaius  oolourleaa, 
and  so  contnLSts  witb  tbe  stained  protoplasm  of  the  parHsite  (see  Fig.  1). 
On  asing  appropriatc  methods  of  staiuing,  an  intensely  tinted  Bpot.  usuaUy 

mtri<^ly  located  in  tbe  nucleus,  niay  l>e  obeerved ;  this  is  the  uuoleolus 
Fig.  1  aud  FUte  I.  A). 
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If  the  blood  examination  be  repeated  after  another  interval  of  twelve 
hours  the  parasite  will  be  seeo  to  have  increaaed  stili  further  in  size,  and  to 
have  developed  more  pigment.  Amoeboid  movement  will  be  now  less 
active,  and  staining  8how8  that  the  nucleus  and  nucleolus  have  apparentlj 
cbanged  but  little  in  size  and  character  (see  Fig.  2  c).  It'  blood  ezaminations 
be  continued  at  intervale  a  gradual  increase  in  size  can  be  truced,  until  a  short 
tirne  before  the  next  rigor  the  pamsites  come  to  occupj  nearly  the  whole 
of  the  corpuscie  (see  Fig.  2  d).  If  a  stained  specimen  of  the  blood  be  now 
ezamined,  it  will  be  seen  that  the  nucleus  which  hitherto  had  remained  single 
has  become  broken  up  into  little  masses  soattered  throughout  the  parasite. 
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BENIGN  Tč:f9T/AN  RARAS/TE 
{  diogramatic) 

Fio.  2.— 7h«  dotlcd  cirdu  indUait  the  ouUiiMi  qrike  rtdcorputda. 

Apparentlj  at  a  late  stage,  prior  to  its  diviaion,  the  nucleolar  matter 
bwiomes  fragmented  and  diffuBed  in  the  nucleus.  These  nucleolar  masses 
stain  well  hj  the  ItomanowBky  method.  At  this  advanced  stage  the 
pigment  is  abundant  and  relatively  coarse  in  grain  owing  to  the  ^glomera- 
tion  of  separate  granules.  It  is  soattered  about  in  the  protoplasm  of  the 
parasite  whose  amceboid  movements  will  have  now  ceased.  If  a  blood 
ezamination  be  made  just  before  the  onset  of  the  rigor  the  parasites  will 
be  found  to  be  in  the  sporulating  stage,  showing  the  so-called  rosette  bodies. 
These  are  produced  within  the  red  corpuscie  in  the  following  way : — the 
hitherto  soattered  pigment  becomes  fused  into  a  single  dense  central  mass, 
around  this  the  little  masses  of  nuclear  matter  arrange  themselves ;  segmenta- 
tlon  now  occurs  in  the  protoplasm  of  the  parasite,  and  each  segment  enciosing 
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,  little  mass  of  nuciear  matter  becomee  a  spore  (see  Fig. 2  e  and/).  The  u umber 

Iftod  arrangenifDt  of  spores  formed  vahes  with  thc  species  of  the  paruttite; 

|for  esampTe,  iu  tbe  beoign  tertian,  of  which  we  ar^  uow  speaking,  Lh«re  are 

ififteen  to  twenty-three  aiich  spores,  w h ich  are  arranged  either  in  double 

T0W8  or  in  an  irregular  maoner.    The  pigment  is  occasionalij  dividcd  into 

two  or  itiree  maaaes,  or  it  maj  be  aituated  to  one  side  (see  Tlaio  11.  Fig.  6). 

This  dispoBiiioa  of  pigment  is  more  rn!queutly  met  \vith  iu  sUdiied  sptHiimens, 

owing.  probabIy,  to  lujur}'  received  in  the  prejtaration  of  the  blood  lilm.     tf 

[tbe  blood  be  examined  dtiring  or  tovards  the  end  of  tbe  ligor.  and  if  tbe 

ob8er^'er  be  fortunatc,  the  rosette  body  may  I«  seen  actually  in  the  procesa  of 

brtiakiug  up  ;  tbe  red  corpuecle  rupturea,  allowiag  the  spores  to  liecome  free 

in  the  pkama  (aee  Fig.  2  ff).    Thej  can  be  diHiinguishud  from  MoihI  platlets, 

which  they  somevhat  r1oaeIy  reeemble  by  their  dehnite  form  and  special 

staiuing  properties.     Finally,  the  free  spores  gaiu  entrauce  to  fresb  red 

corpuBclea,  oud  become  tbe  youug  eudo-corpuscular  amtcboid  cells  of  a  new 

generation  of  parasites  ( Fig  2  a).     Whether  or  not  they  uudergo  auy  changea 

wben  free  in  tbe  blood  plasma  is  uncertain.     It  is  probable,  bonever,  that 

tiiey  ent«r  the  reil  blood  curpiucles  almost  immediutely  afler  their  furmatiou. 

This  conclndes  an  liccnunt  of  the  aaeKual  cycle  nf  tbe  roaUrial  parasite. 

FThe  sporulniing  or  rosette  body  is  called  a  sporocyte,  and  the  young  endo- 

oorpusuulur  parositcs  are  termed  omoebula?,  or  sometimes  myxopoda. 

The  early  intra-o^rpusculir  ataj^es  of  the  8exual  cycle  of  tbe  paraaite  in 
Itlie  hiim.an  body  are  not  .w  fully  uiidemtood.  If,  however,  the  blood  of  a 
patient  sutfering  from  benign  tertian  or  quftrt'»n  fever  be  esamined  during 
the  apyrexial  period,  certain  pigmented  Rphcrical  bodies  will  be  found.  Thcse 
clo8efy  resemble  iu  ap|>earaiice  the  atlvauced  forms  of  the  asexual  uyde,  hut 
dilfer  from  them  in  tbit  while  in  the  liuman  body  they  never  proceed  to sponi- 
lation(Bee  Fig.2/tandL).  Onstainingalsothey  differiu  theamonntandiu  tbe 
arraogement  of  their  chromatin  or  nuciear  matter.  In  fresh  specimens  it  will 
be  noticed  that  »orne  of  these  spheree  poaseas  pigment  which  is  in  octive  motion. 
If  such  parasil4!s  be  W)ilc)ied  fur  a  tirne  Cgeuerally  witbin  a  few  minutea  after 
the  blood  has  l>een  taken  from  the  body)  sud(lenly  one  or  more  Hagella  are 
shot  otit  (Fig.  2  k).  These  tilaments  povteAs  a  rapid,  vibratory,  and  lufthing 
movo  neat.  Such  is  their  activity,  that  if  it  were  uot  for  theagitation  they 
produoe  in  the  neighbouring  red  corpusciea  they  vould  be  diflicult  to  sea 
Thia  movement  continues  for  a  considcrable  tirne,  oocaaionallj  for  an  hour,  or 
even  longer.  As  it  diminishe«  the  tU^ella  are  seen  to  bo  about  four  or  tive 
timee  the  leagth  of  tbe  diameter  of  a  red  corpuscle.  They  ure  colourlcss, 
uid  sometimes  bulbous  at  thc  free  extremity,  or  lieaded  at  some  ptunta 
tbroughout  their  continuity  (see  Fig.  2  k). 

After  exflageIlation  hoa  taken  plače  tbe  pigment,  which  never  enters 
the  flageila.  becomes  quieaoent.     These  flagclUting  spheres  aro  byaline. 

Certain  uther  HpbereH  will  al.so  \te  olkierved  wbich  do  uot  llagellate.  They 
are  nomevhat  largt^r  tlian  Lhe  hvalinu  »plifrea,  their  pigment  is  leaR  active 
and  armoged  iu  a  ring  funu,  and  their  protoplaam  is  9omewhat  granular  (see 
Fig.  2  i). 

Tbefte  two  varietiee  of  apherefl,  on  account  of  their  sexual  nature,  are 

gametucybB8,  or  gamete&     The  6ageUating  hyaline  Hpherea  are  called 

iicn>*gainetooyteB,  the  tlagella  themsetvcH,  which  are  tho  male  elementa 

_  ^;oaUed  mioro-gametee.    The  nou-flagelLtting  grauuUr  Bpheres,  represcnt- 

bg  the  female  elemeots,  are  called  macro-^'auiet<ruytC8,  they  conLiin  ouly 

one  eletueut,  wtiicb  is  called  tbe  macro-gamela 

If  the  blood  of  pitients  who  bave  rec«ntly  suff^red  from  a  malignaot 
malariAl  infection  be  oxamined,  in  a  certain  proportion  of  oaaes  the  gamete« 
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peculiar  to  thia  particular  fnmi  of  infection  will  lie  found.  Thnso  ara  the  weU- 
kiiown  cresceut  bctdies  (Tlate  II.  Fig.  28).  Creecent  bcniies  are  nf  spetial 
isten^t,  becauae  thcy  wcre  one  of  Ihe  forme  of  the  miilanal  parasite  which  firsl 
arresled  Laveraus  atteutiou,  anil  aiso  bocauao  of  the  6ubsequcDt  si>eoulfi.tion 
and  diacnasion,  Lhat  aro««!  re^ardintj;  Iheir  iiatiire  and  placts  iu  the  life  liiator/ 
of  the  parasite.  There  is  stili  some  doubt  as  to  the  exact  nri^rin  of  thecreHoeut 
body.  Mannaberg,  as  far  back  aa  1892,  maintained  that  they  wcre  derived 
trom  the  ooujugatiou  af  two  ordiuarjr  aincfibulai,  and  hc  statcd  that  he  had 
frBquently  observed  sp«ciiuenB  which  «trougly  auppurted  hia  view.  Kecontlf, 
Bastianelli  and  Bignami,  by  eKamining  the  bone  marrow  of  fatal  Liaaea  of 
pernicious  malariu  sliortl)*  after  death,  say  they  have  Biicceeded  in  rwogni»- 
ing  the  youug  fornis  from  whicli  the  creacents  are  dorived.  TI»ey  8ay  lhat 
tlitis«  fonua  reaemblK  vtiry  uloaely  tlie  ordinarj'  anmibidje ;  at  the  earliest 
Btages  of  their  growth  they  aro  8omewhat  smaller,  however,  than  the,  ordinary 
aiiicebula.%  and  a  clear  unstained  nucleue  cannot  be  demonstrated  in 
them.  The  uiorc  advanecd  Ibrnis  cau  be  more  rcadily  recognised  by  the 
character  and  dispOBition  of  their  pigment,  by  the  smaller  »uiount  of 
chromatin  inatter,  tmd  by  the  somewhat  dillbrent  staining  affiuities  of  the 
proLoplasm,  Theae  bodies  gr)iduaUy  aasume  a  cresoeuLic  abape,  and  coiui:  to 
fiU,  alinoat  entirely,  tlie  red  t'*ll  in  which  they  are  developed.  In  peripheral 
blood  these  immatiire  forms  of  the  crescent  have  not,  up  to  the  present, 
beon  recognised  with  aertaiuty,  here  only  the  adult  forms  are  found. 

In  fres!Uy  drawu  hlimd  they  are  beauttruny  ahaped  seuiilunes,  about  8  /*  or 
d  /1  in  length,  jKiSi^et^sing  a  \vcll-defined  outline,  and  confliating  of  cnlotirless 
UyaVlne  protopUiaui.  in  the  centre  of  which  is  fiituated  the  characteristic 
pigment.  This  is  black,  and  in  short  needlc-shaped  rod«,  and  in  many 
instancea  is  arranged  aa  a  ring  arouud  llie  uucleua.  The  red  celi  cau  usuaUy 
be  aeen  surrouuding  the  cresceut.  I  ta  protoplaaiu  h^ta  beconie  almust  com- 
pletely  decolorised,  and,  for  the  most  part,  lies  iu  the  concavity  of  the  crtacent 
like  the  are  of  a  Ih)w.  On  the  eonvcxity  of  the  creacent  it  is  found  as  a  thin 
alnioat  invisiblo  layer.  l*roi)erly  stalned  specimens  demoustrate  thtise  puinla 
veryclearly.  TIu;  creamjutbodit^a^aftiir  tliey  have  lneen  removedfrom  the  human 
l>ody,uuder|j;o  reumrkablBchang&s,whichca!i  be  readilywatched  in  an  ordinary 
freah  blood  preparation.  The  cresoent  first  be^iins  to  lose  its  ele;;ant  ahape, 
beooniing  thicker,  moro  aquat,  then  kiduey  shuped,  and  then  oval,  and 
fiually  splierical  (see  eoloured  Plate  II.  Figa.  ŽO.SO.^U).  It  wili  he  obaerved 
that,  JuBt  aa  wa8  the  anat^  \vith  the  ganietea  of  the  benign  matarial  parasites, 
Bome  of  the  apherea  Hagellate  and  some  do  not,  the  former  lieing  the  mioro- 
gametocyte8  and  the  hitter  the  macro-gamotocyte8.  liaHtianelli  and  Bignami 
have  aucceeded  in  distJngimliiug  tlie  male  irom  the  female  crenaents.  On 
staitiing  l)y  the  Ilomanow8ky  mcthod  the  protoplasm  of  tho  ntale  creacent  is 
stained  a  palo  hUie.  and  the  nucleus  is  aeen  to  oontaiu  four  or  ti  ve  little  chromo- 
somes  which  stain  an  intense  carniine  colour.  The  prot-oplnam  of  the  fcmale 
creacent  stains  a  deeper  bhie,  and  the  uucleua  coutainH  only  one,  occaaionaU)' 
two,  miuMea  of  chromatin.     I  have  bpRU  ahle  to  onnfinn  these  iibaervationB. 

Thia  raothod  of  staining  also  8how8  very  clearly  the  structnre  of  the 
flagella.  They  each  consist  of  a  tube  of  protoplasm,  containing  iu  their 
centre  a  dclioutc  tilanient  of  chramatiu.  Tlie  ]>rotoplaaiiL  ataius  bluo,  the 
chrouialiu  a  beautiful  lilac  caruiine.  The  ehromrvmime«,  vrhich  in  the 
creacent  were  central]y  placed,  bofore  HagelUtion  occura  make  their  way  to 
the  periphery  of  the  aphere,  a  procesa  of  protopkaui  is  then  protruded,  and 
into  thia  the  chromatin  mattcr  passea. 

TliE  MoaQUiTO. — Ah  it  is  only  recently  that  the  mosquitu  haa  hecome  an 
object  of  Bfjecial  interest  to  the  inedical  practitioner.  it  will  be  well  to  give  a 
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brief  Hccount  of  ita  life  hiatoi^,  anatomj,  and  habits  before  proceeding  to  com- 
plete  ihe  description  of  tlic  Bcxual  or  moHqiiito  plinHC  of  the  nmlarial  par.iaite. 
MaMjiiitocK,  or  ^uhIm.  aro  fotind  pr  cticallj*  everyw]iere.  They  lielon},'  to 
the  nalural  onler  diptera,  family  Cnlicida^.  There  are  tW0lve  genera  in  this 
familv,  hut,  bo  far  as  we  know  at  present,  only  two  are  of  iinportanco  from 
a  iiiedical  point  of  new,  Damcly,  the  genus  Cuiex  and  th«  geuus  AnophrJes. 
Oni;  the  imago,  or  mature  ioaect,  is  at-riaL  In  the  other  si&^eA  of  ita 
exiatence,  n&melj,  oh  ovum,  larva,  and  piipa,  the  mo8quito  i»  aqtiatic  in 
Iiabits.  The  ova  look  liko  little  shinj  hlačk  »pecks,  and  tinder  a  Icns  are 
Been  to  be  of  an  elon<;atcd  oval  shapc,  \vitti  one  end  of  tlie  oval  more  poiuted 
than  the  other.  Wheu  groti]ied  together  they  reBeiiible  little  Hpecka  of 
soot  tioating  nn  the  Hurface  of  the  water. 

Mostspecieii  of  Cuifj^  Iay  theirovainboat-shaped  ina8Be8CFiff.3X'  In  Ant^ihgla, 


Pn.  S. — On  af  CmU*  In  clumr.UirirtJr  hiMiUibft|K!(l  mmut. 

on  tke  otber  liand,  there  ia  no  Kuch  HntiiiitH  RmupinK.    The  tarviu  hatch  out  on  the 

first  or  sficond  dav  bv  escaning  throunh  the  lower  nnd  thicker  end  of  the  ovum. 

They  are  active  littlfi  iMMiieii,  with  a  dispi^imrtion- 

Ateljr  larfre  IunkI  and  thorux.     \Vhen  newly  h»t<-hod, 

nn  ttct^ount  of   Uieir  tmnsparencv  and  suaii!l  hize, 

thuy  can  only  just  be  seeo  with  tlie  nsked  eye.  but 

thev  grow  rapidly  and  »oon  bccome  darker  in  colour 

and  more  vi&iblo.    Tlic  tarvw  of  CuUj  .-(»im  ahout 

nctively,  coDiing  to  the  »urfac«  of  the  water  at  short 

intervali!  to  hreatlie.      Thev  fe«<l  gre««lily  on  any 

organic  matt«r  Hhirh  may  be  pnuent  in  the  vater. 

Tho   re!tpirau>ry    tubea    open    into   an    elongated, 

dilated    Kjphon   tube   situated   at   tho  caudal   ck- 

treinity,  and  the  larvie  when  breathing  Iiang  from 

the  surface  of  the  water  with  their  tails  up{M;ruio»it, 

and   thcir  htMlie«  atmuKt    at   rieht   anglo«  to  the 

surfaoe  (Fig.  -4).     The  length  of  the  larval  stage 

Tuies  considorttbly  avcording  to  circiimstancf«.     It 

is  proloaged  tf  the  conditions  be   unfavourable  for 

the  larvip,  if  favourablp  it  i«  shorter.     The  larv« 

tianiig  innulted  thre«  or  four  times  pasa  into  tbe 

pupa  nr  nyii)phal  Ktage,  usually  in  wann  weatber, 

irilhiti  from  mx  to  pight  dayfi.     The  pupa  retemblei 

BOitnevrhat  &  note  of  interrogation  in  iihape,  the  head 

uul  immature  vrings  being  duubhKl  up  uudor  tliu 

thorai    (Fig.    fi).      It    is    inuch     II-:«    activo    than 

tho  larvie,  and   when   it    riims    to   the    »urftice   it 

doBN   lo   by    nieans    of    a  lasjiing   up  and    duwn 

motion  of  the  tail.      It  does  not  eshibit  the  ecl- 

Itke  motion   of    tho   Wr\iv.      It    breathea   by  two 

trumpet-«haped  rMpiratory  (uhMi  placed  on  eitber 

nde  of  the  thor«>x.    These  can  be  raadily  fteen  aa 

the  pupa  IloatJi  on  the  watfir.     After  two  ur  three 

dayii  tne  pupal  staga  is  tertninati-d  by  tbe  euape 

of   th«    imago    fruui    ita    pupariuui   or   pupu   čase 

iJbrough  a  T-<Juip*^  op«'ning  uii  thf  dorMiil  Kurfaco. 

Tbe  uewly-born  luoMiuito  Ijalauci'«  it««lf  on  t)ie  pupariuni  for  a  fen-  tnoraentc  in 

order  that  the  chitinou)*  oo%'ering  oF  tbe  wtngtt  nmy  harden,  and  thon  it  tlie«  away. 

■  f.*u/u-  UmiiUtiM,  *  Mtm«Mliia  M-idil;  diatribut«d  apacka,  U  a  itrikiag  noapCfoa*  tbe  9^gfk 
Ultift  M>t«nil«  aad  horizonUL 
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Kio.  i —VnjA  ot  Culae. 


The  iisogo,  like  that  of  othcr  diptei'a,  Iios  a  licad,  thoruK,  »ud  abdomcn,  and 
ita  outer  siceletal  sti-ucture  consisU  of  chitinous  mut^rial.     The   Culicldu:  are 

characterised  I>y  their  ^vell-deveSopcd  citid 
elongitted  jaws.  wlii(;h  are  3)>ecial]y 
adaptod  for  ptttrcing  and  Kucking.  The 
vings  are  Koalv,  aiid  liave  four  main 
nervures  or  rios.  ArUing  froin  tlia 
anterior  a*pect  of  the  head  are  the  oral 
appendages,  whicli  together  form  tlie 
pn>b<wcU  or  auclter.  Placud  on  eit^ier 
side  of  tJie  praboucis  are  tlm  palpi 
and  anienciie.  The  probo&cis  is  iiiade 
up  of  a  ntiml^r  of  element^  the 
most  mas&ive  and  prominent  of  which 
is  the  lahium.  Thi!;  consititti  of  a 
t)iick,  tnoinbranous,  scaly  sheath,  w(iich 
\s  concave  on  ita  upner  surtace,  foMning 
a  deep  groove  in  vhich  tlie  other  oral 
elemente  lie,  Tlie  labiuni  is  expanded  at 
it«  fi'ee  cjctreinitv  ii)txi  twa  olive  »haped 
tkodiescalled  labenau  Thereniainin^part« 
of  the  probosci«  conaist  of  epinliftrynx  or 
labruiD,  and  hypopf)aryux,  wliicb,  wben 
apprr)xiin»tcd,  form  a  cLoeed  tube  up 
wtiivh  the  biood  llow»  w]ien  the  prol)os- 
ci«  is  iu  use.  Bnsidiut  thend  orgaiis,  niid 
Iying  utider  tlieni,  tliere  ure  two  imirs 
of  long  slender  lancets — tlie  mftxillffi  and 
mandibliis  resptH:tiv(>ly.  This  desrription  applip-fi  to  T.he  feniale  only.  The  tnnuth 
organa  of  the  male  ara  nitJiinentAry,  and  iina<Japt«d  for  pi*^rcing  the  skin.  Wlien 
the  mostiuito  bitea  the  soft  lueinbranoua  labiuui  is  forceil  back,  foniiing  a  sort  of 
loop.  Tlie  piercing  organs  aro  thua  espoaed,  and  togetiier  with  the  cpipbarynx 
and  )iy|X)pharynx.  enter  the  skio. 

The  |wilpi  are  placed  on  either  side  of  Uie  proljoscis.  Tlieir  leiigth  and  nutnber 
of  segnioiits  fonn  an  injportant  ft.'aturo  in  ciistinguihhing  Ctilfr  from  ATU/jihflff. 
When  the  nio3f|iiito  bites  the  palpi  ai-e  ek"v.ited  m  such  a  way  tliat  tht'y  do  not 
interfere  with  liaustellation.  T he  anteiin«?  are  made  up  of  fourteen  HPgnients.  In 
the  male  they  are  plumose,  but  in  tbe  fenialp  only  a  Kingle  whor]  of  Kl)t>rt  hatrs  is 
givcn  oft"  at  the  \\ase  of  each  joint  (see  Fig«.  i:i  and  l-l).  The  antennap  are  re- 
gardecl  ns  organs  of  hcaring,  and  po948ibly  of  timell,  tlie  supposod  auditory  ganglion 
being  situntcd  in  the  proxiinal  segment, 

Tlie  mosquito  possesses  two  Lirge  compound  eyes.  It«  vision.  liowever,  is  by 
no  luoans  aeutc.  Grassi  l>elieves  that  it  is  unahlo  to  distinguiJili  objects  more  tlian 
a  few  eentimeters  awfiy.  The  sonse  of  emell,  and  powiibly  the  »ense  of  taste,  oa 
the  other  hand,  are  much  moro  fiighly  developed.  It  can  certaitily  scent  it«  prey 
at  a  distance  of  severni  fect. 

The  tliorax  cim.sisU  of  three  segmenta — the  prothorax,  ineiinthorax,  and  metA- 
thorax  re£peetively  :  the  mesotliorax  bning  the  largest  and  moKt  prominent.  Tho 
8aUvary  glands  are  nlaoed  in  the  prothorax,  one  on  either  side.  Each  oonstita 
of  three  lobes,  a  middleand  two  laCeral.  The  middle  lohp  Is  smaller,  and  t]ie  proto* 
plasm  of  ita  cella  i»  more  tinely  granular  and  stains  more  deeply  than  that  of  the 
other  loboK.  ThiH  lobe  vias  formerly  believe<l  to  be  a  %-eneno-salivary  gland  (Fig. 
16  k).  A  duct  arisc«  from  each  glund.  and  as  thity  julhs  forwtird  tbt:  two  unite  to 
form  the  uommon  !ialivftry  duct,  w)iicli  cnters  the  proboscis  at  tlio  Ijuso  of  the 
hypopharynx.     The  lualarial  .-iporoitoites  are  found  cliiefly  iu  the  middle  lobe, 

Tlie  atulrimeii  ha-t  nine  seginents.  and  contaioB  part  of  the  aliinentarv  canal, 
the  dorsal  btood-vesael,  tlie  nmiral  cord,  and  tlie  orgjins  of  generatjim,  The  ali- 
mentary  canal  consists  of  plmryiix,  cesonhagijs,  niiddle  intestinc.  large  intestine, 
and  rertum.  It  is  in  the  wall  of  the  niiddle  intestint;  (Ktomacli.  so-called)  that  the 
malarial  parazite  pasaes  througli  its  various  »tages  of  development.  Tfiih  structure 
haa  three  coats.  naniely,  an  outer  lihrouB,  a  niiddle  muscular,  and  an  iniier  moditied 
epithultul.  The  muHcular  tibres  of  tlie  middle  coat  are  arrangud  in  trausverse, 
obliquc,  and  longitudiiial  layeni, 

Mofiqiiitoe8  are  (or  the  raost  part  nocturnal  in  habit.     In  tho  day  tirne 
they  Beek  out  cool,  calm,  an<l  8hiidy  apots,  where  they  rest,  comiug  out  to 
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aod  lajr  their  egga  after  huuscu  Allhough  Lhis  is  thc  nilc,  od  cloudy 
dajB,  and  in  dense  lun^tls  intowhich  tha  sun  does  not  penetrat«,  moaquitoe6 
are  often  actire  and  bite  freelj*.'  The  feuiale  nlone  is  the  blood  sucker,  but 
ehe.  08  uell  aa  the  uiale,  can  live  on  vegftable  juiccs.  It  is  possible  that 
tbifl  is  thcir  uaual  lood,  bluud-suuking  being  more  or  lese  an  acquiivd  babit. 

\Vhea  a  moaquito  biU'S,  Itefora  coniiuuncing  to  suck  bluud,  it  iujucta 
»me  of  ils  salivii  bo  os  to  promot«  a  ttow  ot'  bluod  to  tb«  bitten  si>ot,  or  to 
prereot  ooogulation  ^hhich  would  oihcrwiae  be  a  hiBdrance  in  hanst^llation. 
This  šaliva  acts  ua  a  powerful  irritaul  to  luust  iodividuiils.  but  the  iiriiatioa 
ifl  leas  if  ihe  moequito  be  aUowtHl  to  guck  lur  8uuit>  tinie  than  if  it  sticks  for 
«  few  BBOonda  on\j ;  it  is  thought  trum  this  that  most  of  the  Miliva  is  taken 
up  ugain  with  the  blood.  l'robubly  the  šaliva  is  nect«8ury  for  tlie  digeation 
oC  the  blood  lu  the  stomach  of  the  luos^uito.  Aft«r  a  fuU  uitiU  the  iuaect 
ia  aluggiah,  toruid,  and  disinclined  to  t1y.  Contrarj  to  what  vas  formerl^ 
the  jKiputar  belier  Ihe  motujiiito  teeds  iiinnj  tiiiies  dtiring  ita  esistenee. 

The  life  of  a  nio«iquito  varies  in  leugth,  an  average  length  being  from 
thirty  to  fifly  ddys;  the  inales  are  shorter  bved  tlian  the  fenmle«.  In 
plao98  vhere  there  is  a  oold  season  a  ceruim  nuiuber  of  iniprei;;rmted  lemaloa 
hybernaie  in  sheltered  spots,  t\uih  aa  culiara,  caverus,  and  in  the  dark 
oornera  of  houaca  and  outhuuaes,  and  in  this  wuy  the  C0Dtinuity  of  the 
speoiu  from  year  to  year  is  insured. 

Mosquitoe8  ctin  be  bred  in  oaptivitv  witbout  diflicultj.  AU  that  is 
required  is  a  suitablo  oage  containiug  wat«r  aud  some  fresh  fruit,  such  as 
banana,  etc.  'J'hey  sliould  be  sheltered  frum  bh^hi  hght  aod  kept  at  a 
temperature,  as  fiir  as  pi^ble,  siioilar  to  that  which  they  have  been 
uocusromed  to.  I  have  uoticed  that  moHquitoes  whose  larviu  had  been  sent 
frora  Durban,  Souih  Africa,  reqiiired  a  temperature  of  80"  F.,  vhereas 
m  Bqnitoes  brod  from  Lirvee  fouud  iu  the  marshes  ucar  the  I{oyal  Albert 
Dook,  Loudou,  tbrived  better  at  a  teruper.itiire  of  65°  K.  The  larvte  thrive 
extremely  w(.']l  od  uncooked  rioo  Mith  the  ailditioD  of  a  amall  uniouut  of 
alg»>.  No  tilm  ahould  be  alIowed  to  form  on  the  fliirface  of  the  WBter  aa  it 
interferes  vatli  the  respiratiou  ol  the  larva*  and  pupa*. 

So  far  aa  is  kuowa  ouly  one  genus  of  Culiuidse — Anopheies  (aro^A,7c, 
harmfu]) — harboura  tho  human  uialarial  paraHJte,  and  aerveans  ititdehattive 
bost.  It  cauies  to  be  a  nmtter  of  the  highest  impurlance,  therefure,  to  be 
able  to  recogniao  this  dangerons  insect  l>oth  in  itn  maturo  and  immalure 
forma  Mo>quitoes  can  be  most  tiasily  dcstroyed  wheu  iu  the  ui|UuUc  stage 
of  their  ejtisLeiiue.  It  is  pMrtiuuLirly  iui|K)rtant.  therefore,  to  know  the 
distinuttve  features  of  the  Anoph^its  at  this  stage.  It  bas  ohietly  to  be 
difltinguished  from  Culex.  The  lwo  geuera  differ  iu  tlieir  hubils  and  in 
their  bkes  and  diHlikes.  Culcc,  fol*  the  most  {»irt,  is  domustic  ;  it  trei)uenla 
housi»  and  outhouses,  and  Itkes  to  breed  near  dwellia^H  iu  Hh<illow 
artihoial  cnllet-tionn  nf  waU'r,  such  as  may  be  found  in  tanks,  tlover  pots, 
broken  tHtctles,  disused  kitehen  utcnsils,  elo.,  or  iu  the  little  muddy  poola 
which  may  furm  in  tho  fuotpriuts  of  cattle  after  min.  Anvphtie*.  od  the 
other  baiid,  ia  more  rural;  it  breedH,  as  a  rule,  iu  mtural  aud  j>ermauent 
oolleclions  of  water,  preferahly  in  anull  slug-^ir^h  Ktn*-amB  containiug  ^ilgte 
and  free  from  fish,  or  in  pools  in  rice  lields  or  other  irrigated  landa. 
Unllke  CtUtsc  the  Anophelta  alfeuta  the  »tiul)ow  odges  of  deep  water. 
The  egga  ure  in  sbort  rihboDH.  ur  iD  star-shaped  or  irregular  masBea 
(F^  6  a),  and  are  depoeited  on  any  stick  or  lenf  that  happeos  to 
pe  tloating  on  the  water.  They  are  loo8ely  joincd  logether,  cUnging 
to  the  twig  or  leaf  for  support,  uud  lhey  lie  with  their  long  aies  pamllol 

'  SoBM  iDiMqaitou  uuJoubUdl/  li*tiUu*lljr  bila  tluhog  Ut«  d*y. 


218 


MALARIA 


with  tho  surface  of  the  water.    They  are  qaite  unlikti  tlie  denae  ao-called 
iMat-shaped  maeses  of  most  of  the  geuus  Culex.  Some  speciee  o(Anf)pMex  me.y 
berecagiiised  hy  tlie  arrau^meut  of  Iheirova,  for  esamplc.those  of  A.  Inf-ur-  ^m 
cafus  are  laid  in  at<ir-8hH;)*'ii  masnes  (Fijj^.  (i  6);  thuae  of  A.  daviger  in  short.  ^| 
ribbODS  (Fig.  ti  d).     The  larvfc  of  Aiiophdt.^  aro  much  les«  active  tbun  those  ~ 
of  C'ulex;  they  can  usuiLlly  be  aeeu  Iving  on  the  Buiface  of  the  \vftter  in  a 
horizontal  puaition  feeJiug,  biit  if  disturbed  they  dart  away  rnpidly,  U9ually  ^| 
by  a  hfickwan.l  inntion  of  the  c:audal  Bxlreuiity.     As  it  haa  ab'eudy  been  ^" 
stated,  the  larvse  of  Culex  wriKgle  to  tho  Burface  to  breathe,  witb  the  lail 
uppermost,  resting  there  in  an  ahuost  vertical  position.     This  peculiaritj  in 
the  poaition  of  the  larvte  of  Cuiex  is  oxpIaiued  by  the  relutively  great 


FlO.  fl. — On  oT  Afiopittiet.     a,  A.  Hairtgrr  :  h,  .i.  Iii/fiadtu. 

leogthof  t*here8piratory  ay}ihon  whii:h  iHaituated  at  thetamda!  extreTnity,aud 
which  receives  the  terminatione  of  the  two  re8piratory  tube»  (bgi;  Kijj;.  4). 
The  correspondiug  re8piratory  tubes  in  Anopheles  teiiuiuatt;  (without  any 
te6piratory  ayphon)  in  two  amall  npenings  on  the  doraal  sarface  of  the  eighth 
abdoniiual  segment  (see  Fig.  7).  The  larvje  ot  Anupkdeji  are  soinewhat smaller 
and  darlcer  than  those  of  most  K]»ecie8  of  Culra-.  A  t  the  pupal  Btage  Anophdes 
can  bc  distinguisbed  from  Cnlex, it  is  narrower,  and  ita  reM{>irutory  tubes  are 
short  and  ear-shaped  (Fig.  8) ;  iu  Culex  thev  ure  long  nud  ttibnliir  (Fig.  6). 
The  full-gro\vn  Artophdfs  ia  a  more  graceful  iusect  tban  Cii}ex  ;  it«  thorax 
and  bodyare  more  Hlender.anditalegs  more  delic4ite  (see  Figa.  11  and  12).  Itoas 
noticed  in  Indiathat  -^jro;jftA^M,  when  8t.atiouary,ha8itsbody  nearly  at  rigbt 
angles  to  the  surface  upon  whieh  it  resta;  vrhereas  Culex  liea  with  ila  body 
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nearlj  paiallel  to  the  surface.    A.  pseudopietus  and  A.  costalis,  on  the  other 


Pio.  la— BMtiDg  KtUtnda  of  AncpMtš.    (After  W«terhoa8e.) 


Fio.  11.— Fenule  AiurphtUi. 

hand,  andoubtedi/  do  resb  in  the  manner  deacribed  bj  Bobs.     A  more 
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rather  bare,  aloug  the  anterior  luargiu  of  the  wing  (Fig.  11).  Others  (A. 
claviger)  have  them  on  the  upi»er  surface. 

The  palpi,in  both  soKes  of  AnopheJe$,  are  nearly  aa  long  as  the  proboscia 
and  conaist  of  five  segmeata.  In  ttie  malo  Culex  the  palpi  are  lou^,  bul  iu 
the  female  l.lmy  ure  Hliort,  cousiatiug  of  three  segiuenlii  oii!y  (see  Fig.  12). 
The  inales  of  eitlier  ^nun  cau  be  reailil)'  (listin g iiiHbed  by  the  naked  eye 
from.  the  female  by  their  feathery  anteDno).  The  terminal  ext.remities 
of  the  palpi  in  the  male  AnophcUs  are  bulboua  or  spatulate  (Fig.  14). 
There  is  only  one  other  genus  of  moaquito,  the  speciea  of  which  have  long 
palpi  in  both  8exe8.  namely,  the  Mrgarhina.  Tt  is,  however,  unlike 
Anophdes  in  every  other  rospect.  boing  a  large  forest  mo6quito  with  brilliant 
colouhug  and  uu.spotted  \vings.     It  is  hardly  ever  kuovrn  to  bite  man. 

Tlie  limitiid  ilistributiou  of  Ariopkeles  is  jjossihlj  accounted  for  }iy  the 
fastidionsness  which  it  diBplaya  iu  aelecting  its  breeding-pLico.  Although 
it  generally  affects  natural  collec^tions  of  water,  aa  already  remarked,  yet, 
like  other  forms  of  animal  lile,  it  oan  witliin  certain  limita  udapt  itaelf 
to  cirvmiisUtnefa.  1  have  obaerveil,  for  instance,  A.  rhiHijer  m  tlie  Romun 
cami>agua  brcoding  freely  in  stagnant  and  foul  water,  iu  which  were  fouuil 
alau  larvuj  of  CWex. 

Although  C^dex  \%  not  a  malaria-bearing  mo»quito,  it  muat  be  remem- 
bered  that  it  may  serve  as  the  intermediate  hoat  of  Filaria  tuicturna,  and 
ia  thereforo  a.  aourco  of  dauger  iu  places  where  that  blood  parosite  occura 

Tfu  Mosfjuito  CycU  of  tke  Malaria  l\tTasiU. — A  number  of  Anopkeles, 
which  have  been  bred  in  captivity,  and  prtitectetl  from  every  source  of 
infectioD,  are  made  to  bito  an  individual  \vlio8e  blood  is  known  to  contoin 
gamotocyte6 — for  eiample,  malarial  crescents.  The  moBtjuitocs  are  then 
killed  at  short  intervala  and  exanuned.    The  follovriug  chauges  uiay  be  aeeu: — 

If  ono  be  killed  a  few  minut««  after  haustellation,  and  the  blood  contained  in 
the  uiiddto  intestiiie  ezaiuined,  certain  phtmunieiia  a]ivmly  describccl  will  bo 
obseiTed.  iiaiiiely.  thu  cliarijje  of  tlie  cresceilt«  jrito  oval  IkrIius,  and  tlien  into 
tlaKuflinting  and  iion-tlagullating  sphepe«.  Tho  next  atep  in  developinvnt  in  human 
irialaria  lius  b«x'n  iiiforrcd  frotn  analogy.  In  pigeons  and  certahi  otlter  birds 
infected  wit}i  Ifuttfrii/inm,  tho  flagclla  iony  be  seen  to  break  a\vay  fi-oui  thi;  hy«iinf 
.spberc-ft  and  approach  non-HagellatJng  granular  splieres.  Tli«  latter,  protieutly, 
protrude  a  .tniall  hiid-lik«^  pmces-s,  at  which  point  a  flagelluiu,  stmiglitening  it»etf 
and  boooming  riffid,  aml  attacking  aa  it  wt'r«  the  Kphere,  suildBnIy  eHect-s  an 
ontrance.  Tlie  nanrelluiii  at  first  causes  some  amtation  of  the  content«  nf  the 
sphere  ;  the  disturbance.  liowever,  soon  ^ubsidu-s.  Nut  mui*«  tlian  une  flagellum  can 
giun  an  entrance  into  nny  Riven  granular  sphere.  After  a  {vw  minutea  the  now 
fertilihed  spSiert?  iKicome«  eroniiat*^!  iind  in>uit<?d  at  ono  oxtTeiinty  ;  the  pigment 
which  it  cuntttins  t-ollects  at  the  broader  t-nd,  and  the  little  bcidy  bccutii(>.s  activelv 
uiotile.  It  exhibit«  consiJorable  pawer  uf  penctration.  piercing  any  roil  ctU  that  it 
mayencounter.  This  >x>dy  is  callea  tbe  tnivelling  venniculet)rzygottMsfi;  Fig,  10«) ; 
in  llnftf^r-itiiunt itia  shanecl  like  a  broad  Rppar  liwid.  To  roturn  to  hnnjan  malai-iuj 
HtainiMl  spi^cinien^  i)f  infei'twl  A  nttphfha  liavp  bt*n  prppared,  wliicli  *>how  rlongated 
bixlioj4  shappd  like  a  llat  nail,  iiear  to  and  in  tho  epitheUal  roating  of  the  wall  of 
tho  niiddle  intestine,  and  which  wero  evidentiv  pan-siiig  toward8  tlie  deeiiftr  layera 
These  were  doubtlesa  tbe  travellinR  verniicules  of  hnnmu  malaria.  If  inf«ctod 
mosauitoes  be  killed  on  the  seojiid  day  afu-r  hauiit-«Uatiuu,  and  the  wall  of  th« 
midale  intestine  bo  exaniined,  pignientud  spberes  abuut  7  *«  to  S  m  in  fliamster  will 
be  scen  lyiiig  btitween  tho  inu^cular  tibrus.  If  iufeeted  uiosquiti>fs  Ih;  exainined 
on  Kubsoquenb  and  snoce^^ive  days  tbo  furtber  cbanges  in  tho  zygot«  can  1» 
traced  (»ee  Kig.  l.'>  h).  It  inoreast«  rii.pidly  in  sizj; ;  tiiiy  masses  of  irliroiiiatin  frotn 
the  fragmented  nucieus  become  diflused  in  its  anbstance.  around  tliem  the 
protdpl&sm  arrangea  itsi^lf  in  sach  a  way  a«  to  form  a  number  of  .sniall  isplieres 
(see  hia.  \'i  e).  In  each  of  these  spherea  Becondary  sphei-ules  form,  eacli  liaving 
its  little  mass  of  chroniatin.  Eventally  new  spheres  ceaso  to  {levelop,  and 
(^i romati ngranulea  becoine  arranKed  around  tbe  periphery  of  tbe  spheres  already 
fornied.    'Hieae  chrumatin  granules,  covt-red  with  a  ittyer  of  protoplasm,  develop 
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iuto  buds,  wliich  elongating  cnver  tlio  Kurfoce  of  the  sphere<s,  giving  tbem 
hedgehog  app<>Arance  (see  Fig.  Ift  d).  Finany  the  splierea  dis«j)pear,  JcAving 
only  elongated  tiickle-shaped  bodiea  (see  Fi^.  15  e).  During  tnis  process  ot 
devf«topmoi)t  the  zv^ote  increjt.ses  enornious!?  in  ]^ize,  attaining  a  riiairifter  of  40  ^ 
to  00  ^  a  WBll-detin«ii  ciifisulc  foruis  aiound  it,  and  protrudes  idfco  the  bodv  cavitjr 
froni  the  oiiter  »urfart:  ot  Ihti  Hiidill«  inltiištiin;  tu*  a  sort  of  wnrt  or  liernia,  The 
aickli^-iihupccl  bodk')i,  uiiULtlly  iii  radial)y  dispot>cd  gruups,  disl«iul  thn  capsule. 
Finallv.  anpareutlv  froin  o^■ep■dist€nsiull,  the  capsule  ruplure«  and  the  aickle- 
atiaped  buiiies  are  dischargerl  into  t!ie  b«'iy  c«%"ity  of  Ihe  mosquito,  aud  are  tairried 
by  thu  lx»dy  lluid  to  tlie  saHvarv  glaiid«,  M-here  triey  are  tiltere<l  out  by  the  cella  of 
the  middie  Iot>PS.  Thflso  sickle«liai>i-d  bodiwt  ar«  variously  called  sporuzoites, 
btastti,  flag(!Uuln\  or  tiliforni  younK  iM^y  Lankester) ;  they  are  l>e]ieved  to 
be  non-motile,  about  H  fi.  in  length,  and  p()sge88  one  or  two  ma&^es  of  nuclear 
rnatter  in  their  centra  In  .sections  of  the  8a]ivary  glaiid  they  niay  l>e  seen 
in  enomious  nuinbers  in  thu  middie  lal)e,  for  the  most  |)art  crDwding  the  cells 
around  the  duct,  and  in  tlie  duct  itself  a^  far  as  th«  proU)scis  (se«  Fig.  15  (t). 
The  8econdary  i>])hereii  that  develop  in  the  zvgotcs  are  callcJ  7.yK(>tonieL'e8,  and 
when  thL'we  have  developed  their  elongated  huda  they  are  callc-ii  blaiitophoreB. 
The  grains  of  pigment  carriefl  by  the  zy^oteH  per^ist.  and  win  be  seen  up  to  the 
time  of  rupture  of  the  cap&ule.    Thtj  serfcs  of  fhang^is  descril>e<l  ocrciipies  a  period 


varying  between  8ix  to  ten  days  or  more,  depending  on  temperature  and  po88ii)ly 

jnditions.     The  most  favoiimir 
bcIow    l(i"  C   tlio  jirocess  is  suspended.     The  dilTerenws  botweon   the  qoartan, 


on  other  cunditions.     The  most  favoiiniMo  ton^nTutun;  fur  developtnent  is  30*  C.  y\ 


benign  tertian.  and  the  malignant  para-siteR  in  the  mosquito  are  very  aligtit. 
Bastianelliand  Bignaini.  however,  »tate  that  theycan  diRtingnish  the  benign  tertiaii 
fronj  the  malignant— (1)  by  the  cnanicter  of  the  pigment ;  (2)  by  thfi  nninber  and 
Rize  of  the  chromatin  maaaes ;  (3)  by  tho  numDer  and  arrangenient  of  tim 
sporn7.ciiUut.  The  quartaii  zygotecannot  be  distingui^ed  froiu  that  of  the  benign 
tertian  parasite. 

In  a  number  of  Ctt««is  uertam  blnck  or  bn>wn  sausage-shaiKsl  bodies— Ko8&'if 
"black  8pon;5"^are  to  be  fouiid  in  the  emuty  copsules  of  rut>ture<J  zygotea  (see 
Fig.  16.0.  Thooxiict  nnture  of  the.se  bodie*  is  not  known,  but  ib  has  l)eon  supposed 
tJiat  they  niay  be  either  re.sting  spores  or  an  extraneous  fungus.  Koss  ha.s  suggvste*! 
tliat  tbey  may  Ije  the  meanu  by  vrhirh  tlio  AnoplifUt^  larvju  l>ecome  infected.  Tho 
Italians  have  eonfirmed  Iloss's  observation«  regarfiing  i\w  presenre  nf  th&se  bodies, 
but,  like  him,  havehifon  unable  to  elucidate  their  truenature.  ThHSBohserver^are 
inchned  to  rcgard  them  as  involution  or  reaidual  bodiea  derivod  from  the  7.ygote. 

The  Demonstbation  of  thk  Mauarial  PARAerrE  in  Human  Blood. — 
This  is  not  u  dillicult  rnatter,  but  some  arnauut  oi'  experkDce  ia  neciiasarj' 
before  the  panisitcs  i;au  Irj  recogniaed  wit.h  cuuHdence,  more  espec'ially  in 
the  CJiae  of  the  nou-pi^mented  amcebula;.  Eaae  and  rapidity  in  diagooeia 
by  blood  oxaminatious  dupend,  in  (jreat  measure  on  the  čare  taken  iu  luaking 
prepamlious.  The  študent  of  inaiariology,  and  indeed  ali  who  pracLi«e  in 
malariouR  ccuntrie«,  should  Bpare  no  paius  Id  order  to  ifeconio  rarniljur  with 
the  neceasary  techuique.  Anyone  who  ia  not  thoroii<;lily  lauiiljar  with  the 
microscopical  uppearunce  of  normal  blood  filiould,  before  atteiuptiug  the 
dia<^uoai:i  ol"  malaria  by  the  iiiicroscope,  faiuiliaristi  himself  with  the 
differencea  in  coluur,  size,  and  Bhape  uf  the  red  c«Uh,  and  learn  to  recognise  ^| 
crenations.  vacuoles,  and  fisBures,  and  tn  distingiiish  tho  ditlereut  varietiea  ^ 
of  lcucocytes.  Tbia  affords  good  opportuuities  Ibr  praotiaing  tc;:hni(jiie,  aud 
it  \vill  obviate  Buh9cquent  errore  whea  dculiiig  willi  inahiriii.!  blood.  A  yood 
mif.roacope  ia  eflSButial,  a  substage  coiideuser  aud  \  iin:h  and  ^  inch  oil 
immersion  objectives  are  necea8ary.  A  meuhanical  stagc  adda  to  the  eaae 
and  rapidity  \vith  wbicli  a  preparation  raay  be  reviewed. 

6h]od  may  be  cxamiued  for  mahiria  parasitcs  cithcr  in  tbe  freab 
unBtained  Ht*ite,  or  by  uieaiis  of  staiued  preparatioua.  Ou  the  whole  tho 
fornier  methoil  of  exarainiLtJon  ia  to  be  preferred:  more  can  bo  learut  by 
obstjrving  the  living  parasito,  and  niistakes  are  less  liJcely  to  be  madc. 
■VVhen  ihe  blood  examination  has  to  bc  deferrcd  for  some  boura  stained 
preparations  must  be  empIoyed  ;  tbe  anatoniical  fealures  of  the  organism 


I 
I 


MALAKU 


225 


nro  altKi  farought  out  better  by  thia  lueana. 
eniplof  both  uietbods. 


In  caaes  of  doubt  it  is  well  to 


In  making  fresh  preparation«  the  cover-elasnes  and  slitles  munt  tje  thornuglily 
oleeuuAd.  The  former  are  1h«L  cleniised  l>y Imiling  thom  in  n  utuk  solution  of 
bi-chromat«  of  pot&sh,  uid  thon  washing  tliHin  in  running  wauir,  tinallj  trans- 
ferrinjT  to  methvlated  špirit,  or  to  a  mizture  of  absulate  alcohol  and  etlier.  ()r 
thoy  tiuiy  be  boue«i  in  ho(U  Kolution,  vashed  in  tap  water,  fttid  aftenranU  dipped 
in  atrong  lulphuric  acid,  and  waslied  in  ninnitig  wat«r  as  befure.  ThcMo  more 
rlaborate  cleanuing  pr<xx!s-s4»i  are  not  ab6cilutely  iioc<»aiary,  but  Uie  sltdes  abould 
be  kefUt  in  inetbylaU.-il  špirit.  Neither  the  eover-glasMC«  nor  the  slidos  need  be 
■teriltsed.  T)iree  or  four  of  &icU  are  carefullv  dned  (tiandling  tbem  as  little  a» 
poAfiibl«)  and  i>olished  with  a  soft  liuen  clotn.  They  ahould  then  be  covered 
ovnr.  (>nf>  of  the  patient's  Bngers  is  next  cleaned  witti  špirit,  and  if  he  is 
simating  the  re^t  ot  the  hand  &]iouId  l>e  covered  witb  a  handkerchief.  An 
ordinanr  needle,  aft«r  bcing  starilisMl  in  the  tlarae  of  a  špirit  lamp,  i<i  used  to 
prick  tbe  palmar  &urf»i:e  of  the  tinger  tip.  The  tirst  drop  of  bloo<l  which  isvueii 
iJiuuld  lw  wiped  olf :  a  iMctind  droplet  is  tbuu  squeczix]  out,  it  sbould  b«  about 
the  stae  of  a  ptn'ii  ht-aiL  The  cover-gUtM  is  then  lower«d  »o  Uiat  it  just  touclieii 
the  drop  withoul  touching  ttie  fingor.  Tbe  charged  oover-glass  is  tuen  aUowed 
to  fall  gentty  on  u*  a  slide  ;  after  a  fttw  ttoi'ond&,  and  vhen  the  btood  bas  gpread 
out  in  n  tine  tihu,  the  proparation  should  lie  ringed  with  vaseliue.  On  bolding 
the  »lido  up  to  the  Hghc,  if  proper]y  prepared,  NBWton's  iridesoent  riiigs  will  be 
coen.  indii-aliiig  thitt  the  btood  has  run  out  into  an  excoudingIy  thin  layer.  The 
preparation  i&  a  failuro  if  IbeHO  ookiured  riiigs  cannot  be  seeu,  and  another  one 
shoulai  be  luade  ;  it  is  ivoste  of  tirne  to  eiamine  bad  preparations.  VVhen  a 
nomber  of  specioiens  ar«  required  it  ir  a  good  plan  to  ligatiire  the  tinger 
loose!y  with  a  handkerchief,  a  niore  plentiful  oupplv  nf  blood  is  then  obtaiiied. 
A  von  Oraefes  knife  mar  \»  nulMtitttt^^d  for  the  neG<\le,  it  cauKes  less  paiu.  The 
blood  cao  bc  obtained  froin  the  tube  of  tlie  ear  if  prcfcrrc<l,  or  from  the  balt 
of  the  oreat  ioe,  the  latter  situation  caa  oftea  with  advantage  be  luade  us«  of 
wben  dealing  vitfa  yuung  childreu. 

Tbo  prcparatiuti  sliould  hrst  bo  eiaiuined  vritli  tlie  i  objective,  vrlieo,  eom- 
ineiu')ng  froni  witliin  omvvnrrl«,  tbe  foUowing  arraugemcnt  of  the  red  corpuscies 
can  UKually  bo  soeii.     In  the  centre  of  the  fickl  there  will  be  : — 

(1)  Tbe  empty  zone.  whifh  oontain-s  few  or  no  corpusclea ;  (2)  the  scatt«r«d 
zone,  whicb  containu  a  few  tlatteued  or  difitorted  corpuMles  ;  <.1)  tbe  ■ingle-layer 
aone,  in  which  the  red  corpuacles  are  aeen  to  be  arranged  in  close  apposition  to 
one  another,  edge  to  edge,  but  not  overlapping ;  (4)  the  heaped-up  tone,  in 
which  the  red  corpuscies  overlap  one  another ;  (fi)  tbe  zone  of  ruu)eaux ;  (ft)  the 
eone  of  frco  ba>nioglobin  in  which  the  blood  bas  beooaie  Ukey.  The  zones  that 
'lould  be  used  for  «ludyiiig  the  mnlarial  imrasilo  aro  tho  8ingle-1ayer,  and  the 

kped-up  Konen  of  trvv  hft-inoKhjbin.  Tho  former  is  most  generally  ofteful.  but 
th«  latter  in  a  good  one  for  observing  the  evotution  of  the  tlagella  from  the 
micfx»-ganiRtooytea.  A  Held  in  the  iungle-layer  7.one  having  been  Helected,  the  oil 
immersion  lens  is  sulwtitut«rt  for  the  ^  objective.  The  intcrior  of  every  red 
uell  *hould  be  then  carefully  iicrutinitted ;  field  after  field  should  be  ekamined. 
UdIbm  at  least  half  an  hour  bas  been  spent  over  the  spei-inien.  a  negative 
diagiHMii  cannot  be  eonsirlered  as  8ati8factory.  Melnnin  granult»  in  the  leu- 
ooertm  should  )>e  )<Kike<l  for.  Ijecauee  tbe»e  aUo  afibrd  evidence  of  rucent 
malarial  infeetioiL  WhiUl  the  blood  j]rc]Mnittiun  In  1x-ing  R'vie»ed  in  tbia  way, 
any  abiiurmaHty  other  than  nialnnal  sbould  be  iioled,  such  as  evidence  ot 
anientia,  lenoK^i^ti^i!«,  lilarin.-,  Ijacteria,  eioess  ol  fibrin,  etc  for  in  the  abaenoe  of 
mataria  a  ctue  to  diagnosis  iu»y  be  found  in  the  presence  or  absenoe  of  tbese 
abnormatiliiM. 

A  well-prrpamd  ipecimen  will  keop  from  sii  to  twelve  hours  ;  after  tbis  time 
it  is  niolen,  as  tbe  red  obILs  beoome  mach  crenated,  or  the  hloud  tnay  U*corae 
lakev.  Some  ofassrverB  do  not  oonsider  it  ueoenar}'  to  ring  tliu  covur-gloits  with 
vav^>linu,  Init  there  ta  no  doubt  thnt  the  pruimration  ko4*|M  kuigur  by  exi.-luding 
thf  rtir,  and  by  preventing  overcuinpresnion  of  the  blood  wll9  from  ev«|>..trit.tiori. 

Kttr  the  »t«inwl  propurations  ilry  bltjod  film«  mu*t  tie  made.  It  is  a  matter  uf 
rhniur  whi'ther  lhoy  Ije  uuulo  un  covcr-glasses  or  on  slid<**v.  Th«  vriier  usually 
make«  thimi  i»n  slidr^i,  but  for  the  INtnianowsky,  oikI  for  lionio  of  the  other  spueial 
methodi  of  <«taining,  it  in  hnttor  to  u*f  tilins  made  on  cover-glaasea.  Tbe  teobnique 
i«  as  foll<iws  :— Clean  a  suHicient  number  of  §tides,  or  oover^lasMs,  aa  the  caae 
may  l)n,  cleante  aud  prick  the  Ibiger  in  the  way  desoribed  for  mmking  the  frvih 
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preparutious,  toking,  liovever,  a  ratlier  lwger  drop  uf  blood.  Cut  Houie  utrip«  of 
^utt-a-percha  tUsue  about  2  iuohea  loiig  and  ^  of  aii  iucli  wMe,  aud  liave  them 
in  pejuliuess.  Apply  one  of  these  strips  i»o  tljat-  it  becoiue.s  etiarged  witb  blood 
i'lose  to  tlie  free  edge,  liiy  t)ns  on  n  sfide,  wet  surfaco  downwArds,  liolding  it  by 
the  uiichargfid  end,  wait  a  lieoond  or  twri  aa  tfnit  the  hlood  may  Kettle  on  the 
slide,  and  then  witJ»  n  rather  slow  and  jprky  inovomonl  of  tlm  hand  drav  it 
alonj^  tlie  j^lnas.  in  this  way  a  ljeit,jtifuiry  thin  film  may  be  made  with  the  tvA 
corpuscles  arntngtid  in  a  singie  layer.  Th«  tuime  piece.  of  gutta-percha,  as  long 
as  It  reiimin«  Hinoutb  and  ftvo  from  urinltleji.  niay  Im  used  for  as  inany  filma  as 
iDay  Ijc-  nHjuinid.  In  sume  tropical  amntries  gutta-percha  tissue  does  not 
kocp,  iii  tlus  čase  ciguratte  paperit,  or  tlie  smooth  edgti  uf  writing  papur,  may  be 
used.  sti-ips  beiiig  cnt  of  a  suiUible  size.  Anotiier  good  luctliod  i&  iia  foUowB  :~ 
Take  eitber  a  s^uare,  or  an  ublong  cover-gla^,  cbarge  one  edge  of  it  witb  blood, 
artd  hring  it  in  contact  wit)i  a  idide  so  thnt  it  rosts  at  nbout  an  angle  of  4.V, 
wait  as  before  ro  that  the  bloorl  mAy  run  on  to  tb«  slido,  nnd  tlion  pusb  the 
cover-glass  somevrbat  rapid]y  along  the  sUde ;  as  it  passcs  over  the  slido  it 
lenves  behind  it  an  extreiii«ly  thin  and  regular  film.  Čare  inust  be  taken  to  use 
oniv  a  very  »mali  quutitity  of  bluij^l  n-lu-D  i-inpl'iying  this  last  mctbod. 

The  covcr-glaiui  Uluiii  ii]ay  be  madc  by  tbe  orduiary  two  cov(*r-g1a»ii  method, 
but  this  ia  iiot  to  be  ret-ommended  fur  malarial  blood  preparatiuns.  Mr  W.  C. 
l*akoa  lias  invfintod  a  holder  for  cover-glassu^  sii  tliat  bniears  may  ha  iiiadc  with 
guttn  percha  tissue  in  tho  nnmc  way  as  is  done  on  slidcs.  It  is  intcndcd  for 
oblong  cover-glasses  U  inches  bv  3  iiicli  in  size. 

Tin.'  lilnis  Imving  Lt-cn  njiufc  oy  ono  of  ibosio  int:tliwl8,  and  liaving  been  air 
dried.  iii.jxt  n'quire  to  be  fixcd.  TJns  tuay  bc  done  bv  linmerKing  Iheni  in  absolut« 
kIcoIio),  or  iii  equal  parts  of  absolute  alcohol  nnn  etbcr,  for  not  \ess.  than  tcn 
minutes.  They  niay  also  be  fixed  by  heating  tbem  for  one  hoiir  at  a  temperature 
of  froni  110'  C  to  liO"  C.  The  firHt  nietbod  is  nsually  einployed.  When  the  fixing 
Buid  has  [•vaporatod  tlie  tilm  18  n!ady  to  Ktain.  The  specimpn  may  hc-  »ingle 
ntuincd  or  doublo  atained.  For  oi'dinary  clinical  purposea  the  former  i»  recom- 
mcnded  betause  it  is  hinipler  aad  more  reliable.  There  are  mauy  wayii  of 
Hlainiug  nialarial  blood.  Kour  methods  which  give  good  resiilts  in  the  writer'8 
liandH  will  be  dusiciibed,  t»o  of  tbcse  are  siogle  .staius^  niid  two  are  duuble 
fitains  :— 

I.  Iiifixts- MftJiyli)tie  Jitve 
Formula. 

Ilest  medicina!  inethytene  blue  ...        S  per  oent. 

Borax .         .         6     „      „ 

r>istillod  wRter Wl    „     „ 

Ditt-iolve.  It  iraprovt«  by  kceping,  and  it  tdiould  be  filtered  l)flfore  use.  The 
Mpccimou  should  be  stoined  for  from  30  to  50  »econda.  The  shorter  iirae  hufiices 
when  using  staius  that  have  been  kept  some  tiine.  Wash  weU  in  top  water, 
dry,  and  mouiit  in  xylol-c-anada  balsam. 

The  nuelei  of  thu  loueocjtcs  are  st*iniKl  a  deop  blue,  the  protoplasm  of  the 
]iura»ite  staiiis  a  lightcr  blue,  aud  the  nucleolus  an  inteuse  blue.  The  red 
eorpuscics  are  stained  faintlj. 

11.  CarM  Thioni}* 
Formula. 

Thtouiii  blue I  "5  gniromes. 

Al)SOlut<'  alcohol 10  C.CB. 

Aqueous  solutiori  of  carbolic  acid  5  per  cent  100  ccs. 

Dissolve.  It  should  be  kept  some  dayg  and  filtered  before  use.  It  require8 
to  be  diluted  with  three  parts  of  distilled  water.  Stain  the  specimen  for  ten 
minutes,  wash,  dry,  and  mount  in  xylol-canada  balsam.  Tha  protoplasm  of  tlie 
parasite  stain^  a  purple  colour.  and  the  red  corpuscle^  a  pnie  grecnish  blue,  so 
that  a  good  rontrast  is  cibtuinod.     Tiie  nucleoluii  of  the  parasite  .stains  inten8ely. 

III.  Romanow$k'y  Mtthod 
Formula. 
AqueDU5  solutjoii  uf  pure  inodictniil  inethylene  blue 
Aqueouti  tK]|ution  of  eosin  (red  »hude) 

This  method  gives  eicellent  results.  It  reqmres  čare,  and  it  is  not  recoin- 
mendrd  for  ordinary  clinical  purposes  on  aecount  of  the  tirne  that  the  stainlng 
take«,      iioth  Htains  .should  Im?  kept  fur  one  day  and  filtered  before  use.      Add 


10  per  cent    4  ccs. 
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10  c-ci  of  the  eo*in  solution  to  4  c.cs.  of  the  meth^lene  blue  solution.  Stir  them 
tngetiic.r  for  five  miniite.s  when  a  dense  copiouH  prcripitatA  fornis.  Thts  mnfil 
not  be  iilt«rod  ouL  Fix  a  cover-glofi«  blootl  film  in  »tiEolute  alcohol  in  thn 
osnal  way.  PUce  it  in  a  wat^h-glaBs,  blood  isurface  downwardi4.  Pour  thf>  stain 
uii  to  it,  and  see  thnt  the  cover-gui&s  is  coiupletelv  covered.  The  staining  taJces 
from  thrv9e<|uarteni  o(  an  hour  to  two  hours.  nasH  thorouKhly  in  a  slream  of 
diatUlcd  vater.  Kemove  any  escess  uf  water  from  ih«  specimun  by  applying  a 
piecc  of  blottinfc  [mpt;r  to  the  cdgeti  oC  uoverglatuL  Dip  it  thrue  or  four  times 
m  a  jar  of  absolut^r  alcotiol,  and  then  tbroc  or  four  liiues  iuto  t%  itecond  jar  of 
»Icoliol.  I<'iDany,  clenr  in  xylol  aud  niount  in  xylal'uanadn  linlsain.  The  red 
corpuKcIes  are  stained  a  bright  rod,  and  the  parasitet>  aiid  nuclei  of  the  loucocytcs 
H  btno  ooloiir.  A^third  ehroiiiatin  fitaiii  is  produced  by  th?  apeciat  nroportion  of 
niethylene  blufi  U^  eoMii  used,  which  stains  the  nucleolar  matter  of  the  paraaites  a 
brautifu[ly  deep  carniinecotour.'  Laverait  has  recently  introduced  a  modification 
uf  tJiiii  method.  See  In»trurtiong  a  tusagt,  des  mMtciniL,  det  naturaliats,  et  dt» 
vojfa^jenrs,  par  R.  Blancbard. 

r\''.  L'jiiis  JmHff^s  Staining  nmi  Fizini/  Fluid 

Tbe  method  of  making  this  stain  will  be  found  in  the  J^incet,  llth  February 
IH90.  It  can  be  obtniiitN)  ri.'»dy  for  uuu  in  thu  form  of  powdL-r.  It  in  prcparod  b>' 
u)LxitiK  Hitutions  of  e<Miin  and  m<ithyl(^nB  blut^  tiollectinj;  th«  rttitulting  precipitat«, 
washing  it,  and  linally  diitsulviug  in  al>solute  iiiol})ylic  ali-'ohol.  The  siineiinenB  do 
notrequire  to  be  fised  beforo  staining.  The  staining  taken  from  lour  to  five 
miiiotea.  Tite  prepnratioa  is  then  washed  thuroughly  in  distilled  M'ater.  dried  and 
tiiounted  in  tho  usual  way.  The  parnsiteo  and  iiaciei  of  Ihe  louoocyteH  »tain  blae  ; 
tite  red  corpuscios  pink. 

MtUtcd*  o/  Drmfnuitiiitifuj  ilif  damrttK  and  FU\yeHattd  Ro^f^ — Malaria  is  an 
infectiouH  dinea-sn.  and  it  in  the  gamete  colls  in  the  blood  which,  after  pasiting 
throDgh  a  Berira  of  changf«  in  the  Aiujp/ielfA,  carry  the  infection  from 
nian  to  man.  Tha  individual  in  whom  tboto  bodies  are  presen  t  is  a  sourceof 
dnnger  to  his  felIowa,  and  in  the  near  fulure  this  fact  wiU  be  so  weU  appreciated 
thnt  niicroscopical  esauiination  of  blood  wiU  becoine  aa  general  aa  tho  use  of 
i-tinical  tbennomcters  in  malarious  countries.  It  muKt  not  Ije  f^rgotl^in  that  the 
eniui-t«  cvIIh  arv  found  in  tho  blootl  not  onlv  during  the  i»frio<I  of '.■onvalescence, 
but  often  lung  after  febrili'  KyHipt<jins  havf  (liNipiM-arod.  It  is  well  to  have  some 
Tfiiuiy  and  rapid  niethof)  by  which  tlicse  (^aiiiete  cells  can  be  recognij>ed.  The 
folloving  i«  a  good  inpthod  :  — ['r-opam  and  pridi  thfi  Hnger  in  the  usual  way, 
••quw>ju>  nui  aK  largi*  a  drop  nf  blrKi«!  a^  {mi^^iIiIp,  apply  a  itlide  to  it  and  spn^ad  oiit 
with  a  needlo  in  a  tbick  layer.  Allow  th«*  IiUkmI  tu  dry  in  the  air,  and  after  tixinc 
ia  alouhol  traosfcr  it  to  weak  acetic  acid  uotil  the  hu^movlobin  has  been  dissolved 
OUC  WBab  in  water  and  stain  by  any  of  the  uiethous  abuve  describt-d.  The 
kmoocjtea  and  the  malarial  ijarasitea  onty  wl11  Im  »tained.  With  a  little  practice 
Um  gainet««  can  be  recogniKod  witb  a  ^  obji^-ctivc.  It  is  nut  nfc«ssary  to  apply  a 
ODVor-glass  udIosm  ii  porinancnt  prcjiarution  is  deslred. 

In  ordinary  fresh  blood  preparations  the  flagella  are  not,  as  a  rule,  evolve<l 
from  Ihe  micro-gametocytfis  for  some  tinie — even  an  hour  <ir  longer.  Thero  are 
imo  ways  in  which  the  evolution  can  be  bastenod.  One  is  Marshairs  methml. 
which  cnnsists  in  placing  a  droplrt  of  »at^T,  or  Ijcttcr,  by  breatbing  on  tbe  stidft 
before  applying  the  cover-glass.  The  other  is  Kosss  metfifMt,  in  vrhich  the  blood  is 
aIIow<Mi  to  remain  on  the  nnger,  ejcposed  to  the  air  for  on<>  or  tv/o  tninutes  before 
applying  thi<  cover-glujis.  In  practice  it  is  a  good  plan  to  c-otnbinc  buth  of  tbese 
toethulK,  {-Kdai^etlatldu  wi)l  then  occur  witliiu  a  fcw  niinulotL  It  takcv  plače  more 
rapidly  wji)i  tho  U<nigti  tlmii  willi  tlio  mulignant  garucte^  In  ord(^r  to  i>tain  the 
flagolUiol  limli'--*  ibu  blood  lou^t  W  «llowed  to  reioaiii  in  a  moist  ehaiiil»er  for  at 
h>ArtL  twenty  minute«  »1:1  a^  to  en^urn  the  prescnoe  of  the  fla^lla.  A  gooil  nioJst 
chatnbi^r  »to  )>r  iniprovised  by  cuttinc  a  numberof  htilea,  1  meh  and  ^  inch,  in  a 
ahp«t  of  KUiut  blolting  paper,  nioisteaiug  tbis  with  waler  and  lAy]ng  it  00  a  eheet 
of  wiudow  glast  ur  (^lazed  tile.  Klides,  on  which  RDiatl  l)lood  Hlina  have  bem 
nuide  by  apreading  witb  a  needle.  are  then  rapid ly  inverted  Imfore  thev  hara  tinte 
todry  over  tho  holss  in  the  blotting  paper,  taking  <-arc  thai  thu  liliu  aoM  not  be- 
vttmc  wet.  1lie  slides  are  rcniovod  aft^rr  a  period  of  nbout  half  an  hour,  drie<l  in 
the  air,  Hxed,  nnd  thon  stained  by  tho  IbjtnnnowKky  tnethod,  or  by  inimerking  ihetn 
in  carici  fucli-tin  f  I  in  4}  for  frfiiii  fuur  to  mx  boum.  The  fomier  method  briugK 
(lOl  tbe  chn>fiiatin  lilanientM  in  the  llugella. 

'  Ttiv  iifoMr  Ftaios  Tur  th«  Kom*auwBky  matbod  tnsjr  be  obtAined  from  MeUter  Liiciiu  »od 
Bnming,  61  oL  Uary  Az«,  Loadou. 
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^it/Zo««.— Wheu  commenbitig  llie  atudj-  of  malarial  blood  there  are" 
certain  cauaes  of  faUacy  which  inust  ba  guarded  agalnat.  Those  inel  with  in 
i'rtiah  blcHMl  are  the  folIowing :  vacuol«8,  crenalions,  lisanreB,  buckling  of 
uorpviBclea,  and  dirt.  The  greater  the  ciire  nnd  skill  with  wbich  the  pre- 
porationa  are  uiade  the  less  l'requently  will  th&ie  couditions  tje  met  with. 
Vacuoiea  are  clear  spacea  a^ntaiiiing  Huid  esistiug  in  the  fltroniA  of  the  red 
corpuBclea;  they  often  exhil)it  a  hIow  pulsating  muvement,  but  never  truo 
amtcboid  motion.  Inasmuch  as  they  (K;ciipy  tlie  wbole  Lhicknesa  of  iHk 
red  celi  they  poaeeas  a  deficite  aud  sharp  outUue,  and  thoir  refroctiou  index 
dilVera  con8idenibIy  froui  that  of  the  inalaria  panisite.  Sometimea  they 
a^tiiiie  aii  eye  fonu,  nul  iinfrequeutly  wilb  a  speck  of  hicmoglobiu  at  ihe 
centre.  They  never  cnntain  pigment,  ilo  not  iMum  alteration  m  tli«!  aize  of 
the  red  celi,  and  do  not  slain.  Crenations,  when  on  the  upper  surface  of 
the  red  ccU,  at  the  Hrst  glance  iuay  be  mistaken  for  a  nialuriul  puroaite,  but 
the  presence  of  otber  creuatious  around  the  edge  of  the  corpuscle  will  at 
once  reveal  their  nature.  It  is  a  gnoii  riile  never  ta  attempt  to  diagtmse 
malarial  parasitfis  when  they  are  in  crenated  or  damaged  corpusciea, 
liuckling,  that  is  to  my,  a  uurling  up  of  the  e<ige  of  a  rwl  iiorpUHele,  \a 
recogniaed  by  the  uhaence  of  amceboid  niovement,  by  tbe  abaence  of  pigment, 
and  by  tJie  a8symiiietry  of  the  red  celi.  Kissurea  and  cracka  have  a  very 
diatiuct  outUue  and  do  not  aller  in  shape.  l>irt  uiay  occa8ionaUy  be  takcu 
for  pigment  of  malarial  origin.  fjir«  in  the  preparation  of  tfie  a|)ecimen 
will  obviate  tbis  pource  of  errur.  A  c«rtjnn  proportion  of  the  niouo- 
nuclejir  leucocvtea  in  normal  blf>od  contain  in  their  protopUsm  one  or  two 
minute,  and  w)]eu  in  occitrate  focua,  intcnBely  blac-k  granules.  Tboseresemble 
aouiewhat  (:lasely  melauiu  granules;  their  aiguilicaace  is  unkuovru  (Mauaon). 
The  dancing  granules,  or  blood  dust,  w})ich  are  frerpiently  aeen  in  normal 
blood  preparations,  aud  which  are  derived  fram  the  protoplasiu  of  diatnte- 
gratcd  leucocytca,arc  often  mistiiken  for  frec  malarial  sporea.  JUood  platlets 
are  alao  siuiiLrly  mistakeu.  It  is  sutlicieut  to  bear  iu  miud  that  tbese 
elementa  tn:v.m-  in  normul  blood  to  avoid  nuch  Honrces  of  errnr.  Fallaciea 
in  Btaiued  preparations  are  chietiy  the  presenoe  of  dirt  and  deposib  from  the 
stain.  \Vith  a  Uttle  čare  a  mistake  canuot  be  uiade;  by  ataiuiug,  the 
auatomical  fcaturee  of  the  paraaito  are  alway8  endent,  aud  it  possessea  a.  very 
definite  affinity  for  ataina.  Ali  staina  ahould  be  tiltered  at  the  tirne  of 
using. 

THK    iJKMONSTHATrON  OF  THE    MaLAKIAL  PaKASITE  IN  THE  MOSCJUITO. — 

M.08quitoea  may  bo  examined  in  the  fresh  atate  or  by  means  of  permauent 
preparations,  oitlier  ataincil  or  uuataiued.  For  examination  in  the  freah 
State  the  mosq\iito  must  bave  been  recentlr  kiUed.  The  wing3  and  legs 
having  been  removed,  it  is  placed  under  a  disaecting  microscope  in  a  few  tiropa 
ofa  inixture  of  formaliu  2  pcrcent  aud  Siilt  solution  5  per  cent.  Tlic  bead  is 
now  fiseil  with  ti  uoe<Ue,  aud  while  thn  protboni.v  i«  lield  with  anotlier,  they 
are  pulled  ajuirt;  atretcbing  ljetween  thetn  a  long  white  tube  can  generally  be 
seen,  this  is  the  sncking  tube.  The  stiUvar}'^  glauds  U8ually  remaiu  iu  the 
thonix,  but  by  cmploying  a  Uttle  preasure,  hrst  ou  one  aide  of  the  i)rothorax 
aud  theu  ou  the  olher  aide,  t}iey  can  lie  expui«ed.  Their  tripartite  Klnicture 
cau  be  r&idily  recTogniaed,  owjiaionally  tlin  glanda  are  attache<l  to  the  head. 
The  head  and  body  are  now  diecarded  and  a  cover-glasB  placed  ou  the  8alivary 
glauda  It  is  neceasary  to  cut  otV  most  of  the  light  to  see  the  t^poruzoitcs, 
uaiog  tirst  the  low  power9  and  3ubaoi|uently  /^  iueh  objective.  The 
sporozoitHB  may  be  aeen  in  enormoua  nuuibera  in  the  cells  of  the  niiddle  lolie. 
The  intestinal  canal  cyin  be  removed  by  a  Bnmowhat  aimilar  manipulatiou, 
the  thorax  being  tixed  with  one  ueedle ;  the  two  terminal  aeguieuta  of  tho 
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abdomen  are  portmllj  detached  w\th  tbe  other,  at  tha  s&me  tirne  sliglil 
CractioD  being  excrci8ed.  lo  this  way  moal  of  the  iutcstinal  liilics,  vvith 
the  five  Mal[>i;jhmn  tulies  alUii:heii,  cau  be  obtained  for  micrcmcopical 
examination.  Shniild  it  contam  blood  tbin  iiiust  be  uvasbed  ont  with  anlfe 
>lutioD.  It  18  \vt;ll  to  irrigtile  in  aiij"  čase  as  by  vasbing  away  the  cpilbebul 
»eriog  the  2,vgotcs  an-  uiorc  readU)'  seeu.  In  order  to  make  goud  Bections 
it  is  Deoeaaar)'  to  eiubed  tbe  uiomiuito  in  celloidlo.  The  freahly  killed  insect 
ihould  be  plaeed  succes!iively  in  inetbylated  Bpirits,  abmlult^  alcobol,  almhol 
anH  etber,  thin  eelloidin,  and  thick  cetloidin  ;  one  day  is  8uttii-ient  tor  eaeb 
Huid  witb  tbe  cxceptiou  uf  the  thia  eelloidin  in  which  it  tthould  remnin  fur 
two  ibiy9.  Tbe  eeclioni«  iuay  bc  mouuted  uustaincd,  ur  sUiueU  with  variotitt 
dyeft — picni-carinine  and  h%mo(oxylin  give  fairly  ^(mhI  results. 

CuNicAL  Makifestations  of  Malaria 

When  an  indiridiial  l>ffl;oiueM  infec-ted  wilh  malaria  tlie  [uraaitf«  maf, 
without  caiising  auy  clinioal  manifestations,  pasa  direutiv  int-o  a  lateut  etalel' 
Thie  apparently  oevura  when  Ihe  conditions  in  the  liutnan  hotit  are  iin- 
farourable  to  the  parasite;  what  these  conditions  may  be  is  not  knovu. 
The  queetion  of  liitoncy  will  be  referred  to  again. 

Period  o/  Incubation. — What  much  more  i"requently  huppeas  is,  tbat,  after 
a  variahle  jieriod  uf  incubation  activt;  cHuical  Hyuiptuui8  manifest  tbemselves, 
for,  under  favonrable  conditious,  as  si>on  as  the  ^Mnisite  bas  gained  eutrancaj 
to  tbe  bodv  it  eommences  to  uiultiply  by  the  asexual  {»roueas  uf  reprociuc- 
tion.  The  niultiplicatiou  of  the  germ  phor  to  the  oceniTonce  of  olinical 
mani  fes  taliouH  probably  take»  pbice  in  the  viscoral  blood,  for  eiuminatiou  of 
peripheral  bliMnl  during  bhis  ]>eriixl  is  U8tially  nt^tive,  at  any  mte,  in  thv 
čase  of  prinuLT}'  infections.'  Considering  bow  recently  tbe  Hfe  hi«tory  of 
the  uutlarial  paraait«  outsidfi  the  biiman  body  has  bec^n  worked  out,  and  ils 
mode  of  culrauce  Uy  tbe  bodv  uHcertaiued,  it  is  not  to  bc  woDdored  at  tbat 
exact  data  re^ardin^;  the  lengtb  of  the  iueubatiun  period,  uud^r  natural 
conditions.  are  wantin^.  Rastianelli,  Bignami,  and  otherH,  have  Hscertaioed 
the  lencth  of  tlie  incubation  period  in  ftrtiticiaUy  prodiiced  malima.  They 
injectAMi  ualariul  blood,  botb  8ubcutaueoitsly  iiud  intruveuousiv,  iuto  bealthy 
individuitlu;  tbeir  ex[>erimentH  gave  tbe  follovring  raeulte: — 

Tht  IiKubation  Ptriini  of  arpfriitUTUal  Mhiaria 

OaarUin 
nmijpi  iertian 
i&livoautumnnl 

ThBBO  periods  coiueide  pretty  rlonelv  witb  clinical  olieervationa  CelU  is 
inolined,  noTerthelcu.  to  think  that  the  periMs  given  are  too  sliorl,  for  in 
notne  eipcrinicnts  wbicb  he  performod  in  connection  with  malahal  int- 
iiiuaity  he  obsert-ed  ciiseu  of  iiuartau,  lienigu  tertiau,  and  ipfitivo-autumniil 
infKttiouM  in  wtiioh  the  inttunation  periods  were  ruspectively  47,  22,  and 
17  dajH.  In  Afan>4Mn's  two  ref.-ent  cases  of  inoculation  of  benign  tiirtian 
malnriA  by  iti<>>i(iiitoed  the  incubation  period  waB  14  and  15  day8  renpoe- 
tively.  Tbe  lengtb  of  tho  incubition  period  mu»t  dei>end  on  many  fnctors; 
therp  an;  foiir,  nI  least.  conciTntid : — 

(1)  Tbo  niimlM^r  nf  tualanal  parnsitcs  inoetilatetl. 

(2)  Tbo  Icngth  of  the  life  cycle  of  ttie  paraaitc. 

'  P«riis|»  vhtt  u  mor-  |>n)1>at>Iii  U  lliat  tho  fuuiU'*  *ii«t  tn  aucli  mtftil  numUin  tbat  Ui«r 
■re  nnl  niMRrvnI.  Cuan  ncitulitUAlIj-  comv  nnili<r  niy  mitlip  in  artiirli  dvr  tir  mU  •(»riMMiB  ire 
#taiuiDKl  t^for*  jMnaim  atv  (][*«ovcml  Iti  tlir  |«ri|>lipral  nrniUtioii, 
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(3)  The  virulencc  ol'  tho  puniaitc. 

(4)  The  inhereut  power  of  resistanas  in  the  iadividual. 

( ] )  7*ke  Numher  nf  Afalarial  ParofitKs  /mtriLlated. — This  inuBt,  obviouhl/, 
1»  an  important  factor.  In  naturaUy  produced  infections  by  meatin  ol'  the 
uos^itiUi,  howcvcr.  tho  oumbcr  niUHt  in  uiOHt  casca  he  sniuU.  It  htm  bt^u 
provtid  \>y  exptiriiuBut  LliaL  even  so  smaM  uu  auiuuut  of  blood  ua  u\ny  udherc 
to  Ihe  needle  of  a  Pravaz  Hjrringe  is  large  enough  lo  produue  malarial 
feTer. 

(,2)  Th^  Length  of  the  Life  CycU  of  tke  J'araiiU. — Tliis  is  ako  a  factor  to 
I>e  considered,  for  if  the  »nuL-  uun)l>er  of  quartan  and  Icrtiau  parasites  be 
injecited  at  the  aame  tiiiie,  intiHniiHrh  a«  the  life  L-ycle  of  tlie  tt^rlian  is 
shorter  than  that  of  the  quartaD,  the  foraier  will  increasfl  moro  rapidJy  than 
the  latter.  It  muat  be  rcmeuihered,  also,  that  the  tcrtian  parasite  repro- 
duccB  ilsclf  in  grtiater  miinliera,  as  well  as  luorc  rapidiv,  thau  the  (juartaii 
pitnuiite,  thti  B))urocyte  (if  the  tertiun  contiiining  aluiOHt  doutile  the  uumber 
oi'  flpores. 

(33  Tht  Virulence  of  the  AfaJiirial  Parasitr  /noculatal — There  is  little 
daubt  that  not  only  the  varioun  species  of  the  paraaite,  but  also  the 
diflerent  strain«  of  the  *ime  species,  varv  in  virulence,  beini^  »nalogona  in 
this  roBpoct  to  Ijacterial  iniectiouB.  The  diHcrent  typc  of  benign  or 
lualiguaut  fever  whii:h  occure  in  the  sauie  regiou,  and  even  lu  the  aiuue 
region  in  diflerent  yearH.  waiTantB  the  coudusion  that  there  is  a  variation 
in  the  viriilency  of  the  corre8i>onding  species  of  the  parasite. 

(4)  7'hi  JnhemU  Poivtr  nf  Jimstante  in  tke  Inditndual. — Individnals 
do  not  ali  posnasa  the  snuie  aniuuut  of  resistanue  to  uialarial  iufectiona, 
and  in  the  saiim  individuiil  the  reaiating  power  varies  froni  tinie  Ui 
tirne.  It  is  the  comnion  experience  of  everyone  practising  in  the  tropics, 
that  if  two  |>eople  be  exposed  to  the  samo  intluences,  one  niay  contract 
fcvor  whilo  the  other  eecapes.  In  somo  cases  thia  niay  be  explaincd  by  tho 
facL  that  liioHiiiiiUM!«  prefer  to  Inte  Mouie  people  rather  than  olhers,  buL, 
more  frequently,  it  is  iindoubtedlv  due  to  an  idioftyncra«y  on  the  part  of  tbe 
individuul. 

Periodicil^. — Tho  fcbrile  pii.roxy8ni8  of  malarial  fever  cxhihit  eithcr  a 
quotidiau,  a  tertian,  ur  a  quartan  pi^nodiciiy,  that  ia  to  sav,  fever  recui's 
every  twenty-foiir.  forty-ei=;bt,  or  8eveQty-two  houra  re8pectively.  Oolgi 
firat  obaerved  the  fact  that  the  febrile  paroxysni  c-oincides,  in  point  of  tirne, 
with  the  maturation  of  the  parasite.  It  haa  already  lieen  stated  that  tho 
deveiopiucut  ol"  the  aaexual  form  cau  be  watched  by  examiuiug  thf  blood  in 
a  cafie  of  benign  tt^rtian  fever.  and  that,  just  prior  ta  the  onset  nf  the 
fever,  the  parositea  are  aH  found  to  be  at  the  eporiilatingstago.  Thereason 
why  tliey  ali  mature  alMJut  the  same  tinie,  und  in  regular  groupš,  ia  u 
problem  tliat  stili  reipiires  »olutiun.  The  resolvin^  of  this  prubleni  will 
give  the  clne  not  only  to  the  cjhisb  of  malarial  perioditiity,  Imt  ttill 
p088ibly  erplain  the  periodicity  of  other  febrile  proocsaes.  Periodicity 
maj  serve  the  interest  of  the  i)amaite  in  Bome  way ;  it  tertdinly  aeems  to 
»ervc  the  interesi  of  the  human  bost,  for  it  is  those  caaes  in  which 
typical  j}eriDdicity  is  lost  that  penunionR  Kyniptom8  are  Uable  to 
snpervene. 

Although,  as  a  general  rule,  ali  the  pamaitea  Bporulatc  at  the  same  tirne, 
stili  a  certain  nuniber  inay  mature  in  advance  of  the  othcrs.  AVlien  tho 
cyele  of  developnient  »)f  Ihe  paniaite  is  shortened  an  anlicipating  ty|«  of 
fever  is  the  rsBuIt,  when  de]ayed,  the  fever  is  said  to  postpone.  The  former 
type  of  fever  is  generaUy  met  with  in  r^^gravated  cases  of  malaria,  the  latter 
in  caaea  about  to  reoover. 
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There  is  alao  another  kind  of  periodicity  in  malarial  infection,  namely, 
a  t«ndeDcy  for  tbe  poraaitčs  to  accumulate  in  Ihe  intemal  orgausdiirin^  the 
laiter  pait  or  their  cycle.  Tbis  is  pnrCicultirly  the  čase  in  malignant 
inftKiliontL  Diiring  th«  earlier  part  al'  tiie  c;ycle  the  pamaites  may  >«  fuuud 
iu  abundanc«  in  the  peripheral  circulatioti,  whereaji  jiiHt  i>nor  tn  the 
jwroxy8in  they  mav  be  eearched  for  in  vaiu.  If,  however.  the  Bpleen  he 
avpirated  they  can  be  foiiud  undLTguiug  sponilatiou  iu  that  urgau  aud  in 
«Dormoua  luuuberK.  Thia  lact  shouid  ha  rouiembercd,  because  it  is  the 
accumulatiuii  of  ^laraaites  in  tlie  intemal  organa  which  ap^H^ant  to  be  a 
pTinci]>a1  catise  of  {kernicioim  Bvniptoius.  Tlie  young  parasitea  renppear  in 
thu  peripheral  cire-ulatiou  diiring  tho  attack  of  fevei-.  Periodicity  of  tbis 
nattirc  in  most  uptrke«!  iu  the  čase  of  nuiliguaut  infcctions,  tcs3  luarked 
iu  beuigu  tertiau,  and  Htill  \fm  in  the  quarLuu  fttverK. 

Mularia  diflers  from  <»ther  febrile  proc«8ses,  not  only  in  poeaeeain^  the 
tertian  and  <|uartau  periodicity,  wluch,  wheu  present,  is  prnctioallj 
obaracttiriKtic  of  tho  diisim»e,  but  alfHJ  liy  the  fact  that  the  attack  may  ocour 
at  anv  hour  duriii^  thu  day  or  night.  Stalistica  hI)ow  tbat  iu  rather  more 
than  hali'  ihc  uiiiuber  of  uases  tlic  attack  of  malaiia  occurs  l>etweeD  mid- 
oighl  nad  iuid-4iay.  This  vcry  rarely  happeus  iu  other  diseuses;  the  period 
of  pyn)xia  occasionally  becoiues  invert*«!  in  typhoid  fever  and  tubercuioeifl, 
but  speaking  generaUy,  attacks  of  fever  setting  in  during  the  forenoon 
m  a  tropical  couutry  are  of  inalarial  origin. 

Benign  Tertian  Kkvf.r.  —  This  is  by  far  the  commonest  form  of 
mnlarial  inff>rtion,  itartiiMilarly  In  subtropical  and  t«nij)erat4*  eliiuates  tn 
a  Huries  of  a  hundreii  consecutive  caaes  of  uialaria  (»c^virring  in  sailon*  froni 
ali  ]»Krt8  of  tho  vvorhl.and  uduiitted  to  the  .Seanien's  Hospital,  Royal  Albert 
liock,  London,  tlila  form  of  lualaria  occurred  nearly  tvice  a»  rrequently  os 
the  quartan  and  nialignant  conibined,  thu8: — 

l^onif^i  C«rtian  (nitigle  niid  doublo  infiictions)       .  .  .BO 

Malignaat       ........        SS 

Ooutau  -  T 

Henign  tertian  and  ninlignant         .....  tf 

ItiMiign  tertian  nrid  t|uartan  .  ....  i 

)ouble  infection.  that  is,  two  geueratiouH  of  the  paraaite  »iHinilating  on  altflr- 
UAUi  days,  i»  a.  common  causc  nf  tho  double  tertian  ur  ijnotidian  ty\te  of 
fever  (aee  Cliart  IV.);  it  is  raro,  however,  to  ineet  wjth  more  than  two 
generationi!  of  the  parasite  in  Iho  same  caae.  Mixud  iufectious  are  alao 
froquently  met  with.  and  thus  bonign  tertian  niay  l>e  conibined  with  ((uartau 
or  inalignant,  or  with  bolh  quartan  and  malignanU 

Hii!  Hyiupl<Mnri  uuiy  Im  divided  iuto  thoee  occurriug  in  the  poriod 
of — 

(1)  1'rodomata. 

(2)  Febrile  paroijam. 

(3)  lutonuissiou. 

(4)  CuuvaleiKMiuce. 

(I)  ProdrtrifitUa.'-  l^efore  the  ouset  of  th«  febrile  attack  tht>re  is 
'ly  a  variable  pcri<xl  darlng  whioh  the  patient  feela  laDgnid,  out  of 
id  di^pr<wH(Ml ;  he  ittay  bave  oliHcure  paiutt  iibout  the  limbs  aud  bučk, 
in  thfi  eyi'bullH,  aitd  in  the  uplenic  region.  Th*'  ap|)etile  rimy  lw  jmiir  and 
ihe  bovvelit  coueitpatAjd,  ix-cjuiionAlly  there  m  »tninc  iiervttmion  in  tho  senscs 
of  tante  and  aiueU.     He  may  fecl  chilly  or  feverlth  during  nome  part  of  thu 
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ilay.  Iq  pure  slngle  intectioua  most  of  theMo  byiLptoiim  are  cotupltuoed  of 
on  nltemate  dajs,  and  old  mabirml  HubjectH  reooirniae  tliem  ae  preiuotiitor^ 
waruuig8  of  the  coraing  atUck,  and  nre  ofton  ahle  to  prevent  it«  develop- 
luent  by  carly  treutmeut.  Sometimes  prodroniata  are  absent,  the  joitient 
feeliu^  (]uit/C  well  uutil  the  fevcr  comes  ou. 

(2)  FfhriU  Paroxysm. — The  prodromal  simptoma,  if  pre«ent,  beeouie 
agjfravated,  the  patient  feels  untit  Ibr  work,  he  yawns  and  atretchea  hiui- 
self,  headache  becomes  iutensc,  he  begiuB  to  feel  cold  aud  ghivery,  »;8pefially 
down  the  backaud  in  the  cKtremities;  the  tace  look«  pinched  and  cyaDot>eJ. 
and  gniduany  ri-jur  fieta  in.  The  teeth  tlieu  chatter,  reajriratiuu  becomes 
ierky,  tlie  voiee  Uro^ken,  and  tht^  piilftu  is  sinall  and  rapid.  Tle  t^nver«  hitii- 
beli' with  ali  the  blankets  he  cau  tind  in  a  vain  attenipt  to  gain  \varmth; 
therc  may  be  ^Kiuiting  and  diarrhiea.  The  limbs  ache,  and  there  iuay  be 
tinuitiiH  aurium.  1\ns  tila<re  of  rigor  it^  itsually  wcll  nmrktid  iii  beoi^n 
terbian  feverR,  and  niay  last  frian  half  an  hour  Ui  an  himr  ur  more.  In 
childreu  tho  rigor  may  be  bad)y  raarked,  or  it  may  be  replaced  by  a  general 
conviileioii  nr  an  atUiek  of  vomiting.  The  temperature,  svhieh  haa  been 
jiraduallv  ascending  ju8t  (»efore  the  rigor  set  iu,  now  rapidly  rises  to 
104''  V.  or  to  lOG"  K. ;  ofi  a  nilc,  however,  the  fastigiuni  is  not  reached  until 
the  hot  Btuge  BU|»erveDea  After  a  tiuje  the  feeliug  of  iateuae  cold  ib  replaced 
by  tlashes  oi  heub ;  theae  becoiue  more  fret^uent  milil  Ihe  t:oId  »tage  paases 
into  a  detinite  hot  stage.  The  fac^i  is  uow  llushed  and  the  eye8  injecfced, 
the  lucmth  dry  and  the  tongue  furred.  The  iikin  is  hot  and  dry.  The 
paticut  is  restless,  complains  of  thlrst,  aud  asks  to  havc  the  bed-clothiug 
reuioved.  In  a  Imd  iuhrticm  there  may  l»e  wauderiug — vt:ry  rarely  uctive 
delirium  or  coma.  Vomiting,  \vliidi  i«  genf!raUy  bilioua  in  cbjira<;ter,  may 
stili  continue  as  well  a«  diarrhcea.  Tlie  paius  are  stili  crttnidained  of.  The 
skiu  has  a  alight  duaky  yeUow-  appeai-anec,  whicb  is  alniost  charaotchatic  of 
lualaria  ;  there  may  I«  heri^H  about  the  lips  ornose.  The  ptilse  is  full  aud 
bounding.  The  aplceii  is  eiilarged  luid  tho  niargin,  \vhic'h  \a  generallv 
j)«ljiable,  is  soft  and  roiinded  aud  U8ually  a  Uttle  tender.  T)ie  liver  is 
enlarged  to  a  sUght  degree.  The  temi>erature  hns  now  reached  ita 
maxiuuini  aud  may  l>e  ua  higli  as  1 07*"  K. ;  it  is  inore  ofteu  betweeu 
103'^  K.  autl  106'  F.  Thia  Htaue  i^erBiBte  longer  than  the  cold  atage,  uaually 
froni  lour  to  (ive  hours.  At  tlie  end  of  this  tirne 8weaiiug geta  in  ;  itgener- 
ftlly  begine  about  the  head,  but  aoon  becomes  general,  and  often  »o  profuse 
that  the  patient  is  dreuchod  and  require3  a  change  of  bed-clothing.  The 
teuiperature  theu  begius  to  faU  rapidly  and  the  nevere  Hvmptunis  to  abato ; 
the  neadache  distippear«.  the  piilse  becouiegsoft  and  diminishcs  in  frequency, 
the  mouth  becomes  moist,  and  the  patient,  although  a  little  weak  iiud  limp, 
ieela  better  than  heforc  the  attack  set  in.  C!cuerally  he  falls  usleep. 
Iu  childreu  the  8weatiug  stuge  uiay  1«  ullogether  abseul,  ur  harillv 
riotireable. 

(;i)  The  J'fnnd  of  /ntermissioK — This  bas  now  set  in,  and  the  patient 
often  feels  »troug  enough  to  resume  hia  work.  TemiKiruture  reinnina  Hub- 
uoruial,  but  al*ler  an  interval  of  forty-eight  hours  fruni  ihe  onset  of  the 
liret  attauk,  a  »econd  exaetly  aimilar  attack  follow8,  and  if  the  diBea^e  ia 
untreated  the  attm'ka  continue  to  recur.  In  cases  which  are  untreated 
tliey  tend  gradually  to  diminiah  iu  intensitv  and  to  poslpone  uutil.  Hnallyr 
gpoutaueoua  ccssutiou  tukes  plače.  Reiuft^tction  mav  occur  in  malarioiis 
coiintriefi,  or  without  rHinfectiori  the  febrile  atlack«  umy  bs  indefinitely 
prolonged  or  repeated  until  they  eventunte  in  cachpxia  or  death.  Kor- 
tuDately,  the  specihc  ti-eatment  is  uearlv  uUvavs  availuble,  at  least  for 
Europeana. 
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(4)  Convfi!fxfncf. — In  rwjpnt,  uncomplicjited  and  pn)i)erly  treuteil  tuist« 
this  is  not,  as  a  nile,  prolonged,  the  pfttient'8  health  being  re-establiBlieil  in 
two  or  tlu-ce  wceka'  tiiuc.  A  cerUiin  dcgree  ot'  anit-miii  i^  prcsent,  tiut  tite 
blood  rapidly  regttina  itH  furmer  Itibutoglobiu  und  curpuscular  viilue.  Id 
benign  berLiun  intW-Liunfl  it  is  Dnly  Ihe  ocfmrrenc«  of  repBaled  reinteutionB 
orreUpflCB  that.  whca  improperly  treated,  lemls  to  marked  detohoralion  of 
health. 

The  Btoodin  Bmi^n  Trrtinn  Fetft. — An  examination  of  thc  tingcr  blood 
Ht  Ihfc  {luriod  of  rigor  will  iuvariably  reveal  the  preseneti  of  the  characteristit; 
jianisit«  (Ha-mnvurJHt  inviu:).  The  »mali  non-pigniented  annil)iilii'  will  W 
eeen  to  be  actively  ainceboid,  couatanlly  changing  tbeir  shapo  and  poHition  in 
the  red  uells:  at  one  moment  thev  may  lie  cruciibriu  (aee  i'lat-e  U.,  Fig.  1). 
at  anotlier  sUir-atiaped,  or,  if  at  reat,  riug-shaped.  Psevidopotlia  are  prolrndt-d 
Kod  retraeted.  If  the  caae  l>e  one  of  inoderata  8everity,  the««  luunebubtf  will 
\k  pn:«cnt  in  considerable  numbers.  bcing  coutained  in  ncarly  every  field. 
Some  of  thc  red  oeUs  may  contain  two  paraaitca,  rarely  more.  If  repeitted 
©taimiialionfi  l»e  made  during  thf»  itpyrexial  period  the  infected  red  cells  \vin 
be  obwrvt'd  to  liave  t>ecome  paie  and  esjMnded,  and  the  panisitcs  they  con- 
tttiu  to  bavc  iucreaaed  iu  aize  and  aaiiiired  tlue  yello\viflh,  diirk  browu,  or 
black  pigment  granulea  (bcg  IMate  II.,  Fig.  3).  Tovarda  the  end  of  thia 
period  the  paraJtitee  have  so  grown  as  to  oocupy  nearly  the  whoIe  of  the  retl 
11,  aud  it  niitv  l>e  diftieult  to  distingtiish  {Miratfite  froin  celi  on  uifount  of  the 
_  lllor  of  the  lattor  (we  1'Lit*  II.,  Fig.  4).  The  pigment  will  have  increase^l, 
Ksd  will  liJivt!  lK!(M}uie  coaranr  in  gruin  and  deejMdr  in  colour  tlirough  tlie 
aggregation  of  the  »eparate  partioles.  As  the  parasite  growti,  amoibnid 
niovoment  graduallv  liecome«  more  sluggish  until  it  tinally  ceaeee.  On 
ejtamining  the  blocnl  just  as  the  temperature  is  rialug,  the  charactcristic 
n>orocyt(*ii,  ur  roHett«  liudies,  wiU  l»e  fouud  ;  und,  a«  deHcribed  under  parasit- 
ology,  will  I«  foiind  to  rx)n8i8t  of  froni  lifteen  Ui  twenty-three  apurea 
narroundin};  a  central  masa  of  pigment  (see  1'late  II.,  Figs.  5  and  6).  ITie 
urrangtMnont  of  these  spores  has  bieen  comjiarcd  to  that  of  a  BUDHuwer.  Tbo 
6|>urea  whun  froe  are  seeo  to  be  8lightly  uval  in  sbape,  euuh,  it  may  bu,  sbovv- 
ing  a  clear  refractile  niicleua  (nee  rlate  I.,  Fig.  4).  It  will  lic  reniembered 
that  iUvFt-  iHKlieA  re-enter  new  red  corpuscies  and  becotne  young  amcebulie, 
thuH  eonipli'iing  the  ii.sexual  life  cyclc.  llesides  theec,  some  large,  free,  aud 
ooanK!ly  pi>:rueute<l  spheres  \vill  W>  secn.  Siich  spheres  are  prescnt  dtiriug 
the  greater  {urt  uf  Ihti  apyr<;.xial  peri4xl,  but  more  e8pecially  during  the  tintt 
liaU  of  it  They  are  the  gametocyte8  or  gamete«:  fornierly,  until  their  tru« 
(dgniHcanuc  und  thc  part  they  play  in  tbo  mosqiiito  cyole  bad  be«n  disoovered, 
reganbr<]  t»y  »imu  as  degenerate  or  sterile  IhkUcs.  Some  of  theitn  gauieloH, 
if  cureftilly  watulied,  will  Ite  fniind  aftfr  a  tirne  to  ]>rotrude  long,  thin,  und 
\'ery  delirate  f]agi>llH,  n8iially  tlint?  or  fiiiir  in  numU>r,  whicb  hreak  away  aud 
eviin  ac.tively  alxiiit  (see  1'bite  1 1.,  Fig.  9}.  The  lijiheres  capiihlt*  of  exllagolla- 
lioii,  or  micr(>-gumetocytes,  (;hu  be  distiuguitth^Hl  from  tho  uon-flagellutiiig 
spheruH.  or  mai:ru<gumeUia,by  the  arrangementaud  tlio  motiUtv  nf  the  pigment 
wbich  lhey  contain.  A  c-ortnin  numVKT  of  the  |MiIymorphon«olear  leuf4x;yto» 
irill  1«  found  to  contuin  nielaniu  granule«,  ami.  in  thc  al«onec  of  malariul 
friinuiites  in  i1m>  jMTiptiond  blood,  these  uHbnl  valujtble  evidence  of  u  roceiil 
Uiularial  ultm;k. 

7'he  Crinr  in  Afaiaria. — During  the  i;old  stage,  the  aniount  of  urine 
Njcruted  m  inoroaned,  and  it  i»  jiassed  moro  froqucntly :  it  ia  8CAnty  and 
high*oolourvd  during  the  8woating  nluge.  Albumcn  is  oofuaiuuallv  prcsont 
iu  imall  uin<iiiut,  and  llieu,  g«Deiiilly,  a  few  byabue  and  gruuular  casts  are 
tA  b(!  ffiiind.     Umhibn  is  inureued,  and  oocasionallv  ItJlirubin  is  prew.ml, 
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and,  as  in  othcr  febrilo  states,  acidity  is  increased  and  spcoifio  gravity 
misoti.  Tlie  eliminHtiou  of  urea  m  increased,  bolh  iinmedtatelj  before  aud 
during  the  paroKvam,  ftiUing  l)elow  nnrmal  diiring  the  intomiiaHion.  King«r 
diRcovered  tho  iuterestiiig  i"act  that  wheu  the  fever  has  heen  checked  i>y 
quiiiine,  ureu  is  increfiacii  oji  iliose  duvs  on  whkli  the  iever  is  due. 
Chloridcs  aud  uric  acid  remuin  prac!lieally  tamltered ;  the  foraier  raay  l>o 
iucreaaud  8li};jhtly  during  the  attack.  Plmsphat««  fall  iiuirkedl)'  duriag  the 
attack,  but  increase  siib8equently.     The  urine  riirely  ^ves  the  diazo  roiwtion. 

Quartan  Fever.~la  most  diatricta  this  i<jrm  of  malarial  intection  is  bss 
ooiiimon  than  the  benigu  tertitiu,  but  iiiitil  svsteniHtiu  exaiiti]iiLtioDH  of  the 
blood  in  malarbuH  ooiintriBS  beciome  more  ^[enitral  it  \vill  Ih;  iiapossible  to 
judge  of  the  reliitivo  tVequency  of  the  different  t>'pes  nf  malaritil  fevor. 
Quartan  le,  prol>ubly,  more  cnimuon  than  ia  generullv  supposecL  Itoss.  iii 
the  makrial  cxpuditioD  to  Sierra  Leoue  iu  i89D  fmimi  it  vcry  prevulent 
during  August  aud  September.  In  Nigeria,  Weat  Afriiia,  duriug  1898  and 
1899,  I  iiaw  no  casBs  nf  qimrtan  malaria.  It  octnirR  in  thft  Weat  IndieB,  in 
manv  parta  of  India,  in  ltaly,  and  in  Southeni  Kurope  during  the  spring 
niontha  It  is,  imdoiibtedly,  relativelv  to  nther  nialarial  infectious,  mora 
coiiiinouly  met  with  in  temperate  cHmatcB  than  in  the  tropios. 

Quartaa  infections  iuay  be  siugle,  doublc,  or  trcble.  Id  sinile  infec- 
tions  there  are  two  clear  days  of  apyrexia ;  in  double  iuFectianB  there  ara 
two  day8  of  pjTexia  and  ono  dHy  of  apyrexia.  Treble  iufection  gives  rit«; 
to  a  quotidian  fever.  Qnart;in  nuiy  be  aeaociated  witb  the  benign  tertian 
or  inalignant  imrasites.  moro  rarolv  with  bot!i. 

The  fever  is  characteriftt;d  by  ihe  presente  of  u  distiuctivo  paraaite  iu 
the  blo<id  (Hfrjna/na-bar  mfilnrin-)  \vhir.h  haa  a  cvde  of  developnient  laatiiig 
8eventy-two  hours.  ^ith  ihis  exoeption  the  fever  it  indunes  differs  very 
little  from  that  of  the  bonign  tertian.  It  iuay  be  regarded  as  being  more 
bonign  in  charaoter  than  tlie  tertian ;  it  is  obvious  that  a  fover  having  a 
8eventy-two  hour  j)t!riodicity  is  leaa  likely  lo  pntVH  hannful  than  uuc  havin^ 
H  forty-eight  hour  periodioity.  Tlie  very  faut  tbnt  it  is  of  a  nithl  character 
often  leads  to  chis  fever  boing  negleoted,  eR]ieoiaIIy  in  children.  and  theu 
the  insidiouft  relapses  and  reiufectioua  may  gradiially  brin;^  about  a  c'at;hexia 
uliuost  equivl  in  inU:naity  in  that  prtKluced  b_v  the  malignn.ut  panisite.  I 
retM;ntly  «a\v  a  .siid  instaniie  of  this  in  a  yaiing  family  of  ha!f-c;aHte  children 
frr)n»  Demerara ;  t\vo  nf  tboin  had  spleens  reachinj:  to  tbe  jM^via ;  they  atl 
harbonrod  quartiin  parasites,  were  intocisoly  ca<;hectic.  but  none  of  them 
hfui  beeu  reoeiving  auy  treatnieuL  Iu  tliis  lurm  of  nialaria.  rclap»es  aro 
pnine  t"  recur  nianv  nionthR,  nr  oven  vears.  after  leaving  a  nialtirioua  enuntry. 
Quartan  fever  does  not  respoud  so  readily  to  treatment  as  tertian  fever. 

7%i  Blood  in  OuaHan  Fever,- — This  will  sho\v  the  pivsonce  of  tho 
charaoteristit:  paraaite,  aud  its  evohition  tran  lie  traced  out  by  serial  exauiina- 
lionB-  The  i:bnnj;es  tliat  the  pirasite  undi:ir;;tiHH  are  the  ajime  a-s  thoKe  in 
benign  tertian,  but  there  are  oertain  niorpholo;ji«iil  difterenre«  wlHch  van  bo 
readily  obaerved,  and  uliiub  render  diagnosis  easy.  If  an  examination  lx> 
raade  during,  and  just  after  the  rigor.  siuall  uou-pignicnted  unuebuhp  win 
be  fcmnd,  and  with  mre  win  lie  diabinguiahed  fmui  tbose  of  llie  l)euigu  tertian 
Iifiraaite  even  at  this  i^arlv  stage.  Amteboid  nnivetiient  is  les«  and  the 
refraction  index  oF  the  parasite  is  diiVerent ;  the  qurtrtan  ama-bnla  is  a  little 
ilarker  iu  cohjuniud  moredelinite  in  mitline.  If  the  exauiinati(m  be  repeated 
in  twelve  hour«'  tinie  these  piintu  will  be  more  evident :  llie  aiiio'l«>id  move- 
ment  is  slnggiab  and  the  nutline  nf  the  |Minisite  ele-ar.  It  \vi]]  be  notiuml 
aiso  that  there  is  no  cnltirgement  of  the  infocted  red  celi,  and  that  the 
pig:nent  granules  are  vBry  coar.sc  in  grain,and  generallv  in  ahort  rod«  (eee 
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Plate  IT.,  Figs.  13  and  14).  At  a  later  period  tlif.  pigment  will  bo  Buen  to 
oollect  armind  tho  peripher^  i^r  tho  parasite ;  tho  protoplosm  of  the  iofected 
red  celi  does  not  beoomc  pale;  if  anjlliiug  it  is  u  littl«:  darker  timn  thut  of 
the  DOQ-infcoted  red  celiš.  At  tho  Rpoiubtticg  utage  tlie  8j)or(x:j-te8  will  be 
»een  to  he  mode  up  ol"  Croui  Hve  to  Lwt!lve  HporeH,  w}uch  ar«  aiT^ngod  in  a 
Kinglti  row  arouiid  a  central  mase  of  pigment.  The  \vholo  is  descriljod  as 
}>eiiig  daiBy-Bbaped (see  Plalc  II.,  Fig.  18).  Tbougb  siuiilar  in  other  reepects, 
Uie  gamete  celLs  of  the  ipiartaa  pamaile  are  Huuiewhat  siualler  tlian  thoee  of 
the  tortiaii  (st*  Plat«  II.,  Fig.  1!)).  Pigmented  leucocyt«M  will  generali^  be 
fouad. 

Ahortive  or  LarvtU  MalaricU  Aitofhi. — These  occur  more  frequently  than 
is  geuerallv  supposcd.  They  oftou  ap[>car  as  relapscfi  after  maliguant 
infectious,  letfs  frequeutly  after  benign  iufectioua  Tlie  simptomu  are  those 
of  inalaise,  beadach«,  sligbt  pains  in  ttie  limbs  or  Imck.  SwBating  uiay  or 
niay  not  oncur.  The  temperature  mny  i-emain  nornial,  and  parasites  niay 
be  abaeut  froni  the  poripheru.1  circulatiou.  The  dyniptom»,  in  short,  clo8ely 
reaenible  tliotte  which  occur  in  the  pro(bx>iiial  stage  of  typtc^l  nialarial 
infection.  Splenic  enlargement  takes  pince  in  these  attacks,  and  it  is 
probablj  thut  in  thia  way  the  large  aplceuH  are  accouuted  for  in  iudividuals 
wbo  aay  lbey  have  bad  very  little  fever  during  u  prolonged  ruHidence  iu 
iDtensely  nialarioua  re^ons. 

MeUignant,  ^Estiro -  Auttimnal ,  or  Tropkai  MfUarial  Fever, — Theae 
namea  have  ali  bccn  applied  to  the  form  of  nialarial  infcctinD  about  to  be 
dcficribed;  u'me  uf  Uiem  are  ijuite  iippnipriate.  If,  huwever.  it.  ia  lx>rne  iu 
luind  that  malignant  malaria  meana  au  infection  in  which  theru  i»  a 
liabiUty  to  malignancy,  then  this  name  ia  8ufficiently  correct.  The  temi 
avtivo-autuninal  ie  applicable  onough  to  the  malignant  fevers  of  lLaly  imd 
flome  parta  of  America  where  it  exhibits  a  suiumer-autumu  periodicitj ;  but 
it  m  mialeading  when  it  '\»  renienilft^rcd  that  in  most  tropiuil  cunutrieti  tliiu 
form  of  fever  peraistn  thruiighout  the  year.  Koch  ha«  receutly  called  it 
Lropic^  malarial  fever,  but  inasmuoh  a.s  it  is  not  oonfined  to  tropioal 
countrics,  this  term  also  Ls  not  altogether  oorrect. 

The  iU  eOccU)  produueil  on  the  health  of  a  pupulaliou,  aud  iudireotly  ou 
the  pros]>erity  of  a  country,  by  the  benign  fnrnts  of  inalaria  are  Liineotable, 
but  thHy  are  insigniRcant  in  oomparitum  with  the  disa^trouf*  results  of 
uUignont  malaha.  It  is  uot  t<>i  much  to  8ay  that  the  future  progroAS  of 
bor  Uopical  poaaeaaious  dejiendn  on  our  abiUty  tu  dt-al  ttucuu»-sfully  with  tbi.s 
ronn  of  molaria. 

^lalignaut  malaria  i^  churacterised  by  the  fre(iueucy  \vith  whiuh  detinite 
<]Uotidian  or  tertian  poriodifjity  in  loot  and  replncod  by  a  remitteat  or  aub- 
coutiuued  fever,  by  the  lial)ility  to  tlie  Mujiervention  of  |H]niiciouHayDiptoiu.H 
and  cauliexiH,  and  by  the  reniHtaneo  it  aometimeH  fJchibitK  to  the  aetion  of 
qninino. 

Tbe  prodrouuil  symptoma  are  like  thosc  of  benign  tertian  fever ;  tbe 
oching  of  limlm,  and  back,  aod  e^es  i«  pruuouaced,  and  there  may  tm  de- 
preanou  or  irritability  of  lemper.  The  onset  of  tbe  nttack  is  uaually  letM 
abrupt,  tlie  temj>cmlure  riaes  more  gnuiually,  the  (?oId  stage  ia  aliglitlv 
marked.  ur  may  he  ultoj^ether  al>fmnt.  In  the  VVest  Afričan  fever«  not 
niurc  Ihan  20  \n\v  m-.ut  of  th«  cu««  ure  u»lieri?d  in  with  rigor.  In  relap8en 
tiu.-tirring  after  relunt  tn  Kunii)e,  liowever,  the  rigor  is  UHually  uell  niarked. 
71u!  hol  Btiige  in  iilway8  prolonged,  laating  oight  to  twelve  hours  or  longer. 
during  which  tirne  headochc  uod  paina  in  the  Umhs  and  loins  are  U8uany 
intenoe;  In  some  uaiK!«  theru  inav  1m-  oiily  a  geaerul  ft^isg  of  malaiae. 
31inft  9ympU)inii  diffur  00  much  fn>ni  ihoHe  of  tbe  bt^uign  tertian  oguefi  uf 
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India  aud  6l8ewhere,  tliat  it  is  ofiea  diflicult  at  firsl  to  conviuce  uc\v- 
comers  on  tho  we6t  ooaat  of  Africa  that  tliey  reaUj  are  suffering  froui 
malarial  fever.  They  usually  attributo  their  illness  to  tbe  effects  of  the 
8un.  The  atlacks  Itist  from  twenty  lo  thirty  lioura ;  sweating  is  profuse, 
and  briiigs  wit,h  il  the  uaual  relief.  lu  ordiuary  cases  thii  fevcrcouuuences 
aaa  triio  inUimiittont  with  a  diHtindt  perit«!  of  inbernii»8U)n,but  theai>yrexml 
period  18  much  shorter  than  ia  the  caee  of  the  beni^n  fevera.  After  two 
or  thre*  attuoka  of  pyroxia,  duriug  which  the  intennissious  have  become 
BhorUir  aud  uhorWr,  it  develops  iuto  a  rumitteut  fever  (see  Chart  1 1  L,  p.  254) ; 
ucca(d()milly  fnmi  the  first  it  is  reiiiittent.  Ah  recovbry  kbIs  in,  tlie  tempera- 
ture nnd  othcr  sjmptouis  often  rcaesumc  the  intomiittent  typc ;  ofton  with 
appropriutc  treatment  the  fever  ia  cut  short  in  tlie  reniittfut  stage.  Con- 
vaiosceuce  is  U8ually  rapid,  hut  more  prolongf-ii  than  iu  tlie  bcnigii  fevers ; 
the  lenii)«rature  in  frequently  sub-normal  until  healtli  ia  restored.  A!tliou;{h 
ordiniir}*  iincnmplicnted  cases  of  malig^nant  fever  do  not  difter  very  markedly 
from  tbe  benigu  fevers,  one  important  fact  inust  never  be  lost  sight  of.  It 
ie  tliat  an  individual  infected  \vith  the  malii^uant  riialarial  parasite  i.^  hable 
at  any  tirne  to  a  perniciouti  attaek.  Tbere  uiay  be  ]>erni(;ious  Hymptom8  at 
the  ODSct,  or  they  may  supervcno  during  tlic  cour&e  of  an  ordinary  att-ock. 
Ko  čase  of  fever  of  thia  charauter,  thej-efore,  ahuuld  Ui  Ug!itly  dailt  with, 
and,  as  far  an  the  exigencie8  of  the  čase  permit,  the  pitient  should  be 
a88idnmi8ly  nuraed  and  treated  until  oonvalescence  is  ooniplete.  At  stations 
wlicre  therc  are  hospitals  overy  cose  of  maliguant  fovcr  should  be  admitted. 
if  posHible,  HO  aH  lo  l)t;  under  direct  medira.!  observatiun. 

Simner  or  latRr,  in  a  curtain  projHirtion  of  tiaaen,  a  [latient  who  haa 
sufft^red  fruiii  a  seriea  of  luild  attacks  w!n  8uddenly  develop  nne  «if  jrreater 
intenmty,  which,  more  or  1c3r,  endanger«  his  life.  Certain  individuals  are 
moro  proue  tlian  otliers  to  theao  grave  forms  of  fever.  AJcoholios,  ^rphiiitics, 
epilepticH,  and  ueurotic.  i)eople  are  pnme  to  what  are  teruied  oerebral 
altauka;  alcobolics  and  thone  \vbo  are  the  BultjectH  of  vinceral  disease, 
partioiilarIy  of  the  riroulatorj'  or-^ins,  are  liable  to  8yncopal  attacks,  Imt 
very  often  even  younji,  atrong,  healthy  adults  are  tho  subjocts  of  eimilar 
perniciouti  malartal  Heisurea.  The  pructitioner  iu  ttie  tropics  oauuot  prevent 
altouether  theae  grave  i»c<:urrences,  liut  he  «in  lenHen  thtiir  frequency  by 
invaliding  confirmed  alcohulic«  and  those  phyBi<!aUy  unfit  for  the  climate, 
and  by  irapressing  upon  ali  the  iniportancc  of  temperance.  Ile  Bhould 
alway8  bo  on  the  lookout  for  auv  umiHual  aij^u  or  Bvuiptoui  duriu;^  iin 
uttiick  of  ffv«r;  the  warniQj;,  ii}*ual]y  i)f  a  nervoun  ulianuitcr,  may  Ih! 
ill-defined  and  not  ea8ily  recognieed,  beiuj,'  uothing  more  perbaps  than 
Bomething  peculiar  in  the  lK.*ha\^our  nnd  demcauour,  an  irritability  or  reat- 
lesftnOHS,  <ir  perhap^  an  uunatiiral  placidity,  more  rarely  deUiaioua  A  life 
may  be  saved  hy  tlie  pnmipt  rtniognititm  of  thn  aignilioanctt  of  these  eigtia. 

Tbere  is  anotber  tj^ie  of  (Mviie.  niidway  botween  the  siniple  and  pernicious 
form  of  malignant  miibiria.  wliich  is  not  so  direotly  fatal  as  the  pernicious, 
bnt  which  mav  lead  to  detorionitiou  of  health  aa  wcll  as  eachesia.  It 
compriHeH  the  bilioua  reinilteut,  typhoi(Ud  rernittHnt,  aud  adynaiiiti:  feverB. 

Bilious  rf.mittent  i«  of  fairlv  common  oc<:urreuce  in  most  of  tbe  intensely 
malariouR  rogions,  being  more  frequent  tbere  during  some  yoJtr6  oa  eompared 
lo  othere.  It  usually  Btarts  as  an  ordinarj'  čase  of  fever,  hut  the  temperature 
rapidly  l^ecomes  remitteut,  aud  biliouH  voiidtiug,  with  or  without  diitrrhoea, 
BetH  in;  ibere  i^  \i:terus  of  the  nkin  and  »clerotics  an  we11  as  bile  in  the 
(irine-  Theae  caBes  last  longer  and  lead  to  more  prolonged  convaleseenee 
thau  ordinary  cases  of  fever. 

TtrpKoidal  remittrnt  is  aii  aggravatetl  form  of  the  bilioua  remittent  to 
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wbicli  iyphoidul  6ymptomfl  are  BujierHddefl,  namely,  ilry  ton^ue,  muUering 
ilelirium,  subKuUits  tendinuin,  and  cardiac  weakneas.  A  coosiderable 
proportioD  of  Itiese  cases  termiuate  fataUy. 

Adiftiamie  Fvrm, — In  theao  ooacs  thero  itt  great  prostration,  nervous  aud 
cardiac  depreBaioa,  rapid  aad  progressive  (luterioraliun  uf  llie  blood,  vrith^ 
ictarus  and  wa8ting.  HiEmorrlutgan  niay  ouour  from  the  inucoua  Hurfaoee 
there  is  a  ljability  to  phajiedajna  aad  l<x;al  gangrene.  This  type  of  malaria 
ia  most  frequeutiy  met  with  in  half-starved  and  overworked  nativcs,  and 
oocaaiouallr  in  Kurupeaud  who  have  uudergone  eteeptionul  bardshipit. 

Perniemus    Altucls.  —  TheHe   are    almoHt    invarial)ly    unaociated    with 
inali^nant  malarial  infections;  it  is  extremely  mre  for  benigu  tertian,  and 
Btill  mrer  forquartan  infoctions.togivc  riBe  to  gruve  6ymptouis.    i'orn)cioiLs 
attacks  U8uaUy  ol-cut  in  the  tropic^  or  iu  intensolv  nuiIuriDUs  diatricU,  but 
caaea  of  this  naturu  inay  ncr.ur  from  tirne  tu  tirne  after  returii  to  England. 
The pemicious 8ymptoms  are  for  the  nioat  part  determined  lty  the  aggrogatiou 
of  vast  numlters  of  sporiiUtiug  paraaitcfi  in  the  bloal-vesselti  of  the  viucera, 
_;ttq)eciiUIy  in  those  of  the  brain.     It  haa  alrcady  beeu  pointod  otit  that  the 
idency  to sponilate  in  the  intemal  organa  is  uharactoristicor  themalignant 
paroaite.     The  6ympU>uis  thjit  suporvene  dopeud  on  the  particular  organ, 
or.  in  the  čase  of  the  brain,  the  particular  ama  that  is  ebpM:iully  atrecLed.' 
Althotigh  the  iDtenfliLy  of  the  iufection  depends  inain1y  on  the  nuniher  of 
parasitoe  pre^nt,  yet  it  ia  certain  that  some  parssites  are  more  malignant 
than  othera.     It  shoiild  he  hert  poinUd  ou-t  that  tht  number  of  paramtet] 
/ound   in   the  Jinger   hloiid  gives  tm)   indication  an  to  th*   degret  of  the 
ii^tction  in  malignant  rtutes.     Fatal  caaea  occur  in  which  vi)ry  few  i>arasit4>» 
are  found  in  the  j>«ripheral  circulation.     The  pernicious  forms  of  malarial , 
fever  mar  ^«  divided  into  cerebral  and  algide,  and  these  may  be  again 
subdivid&d  na  follows : — 


Cerehral. 

1.  HyperpyTexial. 

2.  Cnuiatorte. 

3.  Maiiiacal. 

4.  Paral}rtic  and  aphjiaic. 


Atffidf. 

1.  Ga«tric. 

2.  Choleraic. 

3.  Dy8euterio. 

4.  Syncopal. 


The  oU&siheatlou  is  uaeful  for  the  purpose  of  description,  but  cases  aral 
1requeDtly  met  with  which  do  not  confomi  to  aiiy  ono  type,  l>eing  * 
combinutiou  of  two  or  more  ft»:ms. 

Althoiigh  the  (tmJDrity  of  pornicious  nttacks  terminale  in  hyperpyrexia, 
Ihere  is  a1w>  an  apyrexial  form  ;  this  is  rare,  aud  uHiially  ncctirs  in  ohl  peopte, 
wheu.  like  ptiuumouiu  in  the  agod.  it  is  iutudious  and  grudual  in  its  onaet. 
There  is  )>crhu{M  li  »Uglit  prtiliuiiuarv  pyrexia,  but  tho  tcm|)eralure  sul>- 
8sqnenily  becomett  uormal,  and  reinaim*  hu  until  death  oucun«,  which  is 
g»nerally  proceded  by  coma.  A  čase  of  this  character  was  receiilly  admilted 
to  ihe  Soamen*B  Hospital.  Royal  Albert  Dock,  IjondoD. 

1.  /fi/prrpyrfxial  Form. —  In  typical  casus  tlie  onset  ifl  middcn;  for 
esaniplr,  thti  |Nitieul  may  fall  down  at  his  work  in  »u  unconscious  or  somi- 
ooinAl>QS6  ootidition.  Thei«  is  nsuallj  a  history  of  recent  atlackn  uf  fever ; 
temperature  ia  found  to  be  104"  F.  or  lOo"^  V.,  and  shortly  aftonrard«  it 
nmy  register  107"  K.  or  108'  K,  and  instead  of  being  lowered  by  the 
awuating  stage  it  iiiouuIh  stili  liigher,  reauhiug  110°  F.,  nr  evcn  112'  F. 
Thn  ]Miti(>nt,after  a  brinf  stage  of  vinhrntdeliriuiii.puKiKH  nij>idly  inU>  a  deep 
,whiid)  endn  in  deuth.  Cases  of  this  description  are  often  put  down  aa. 
of  saustr(>ko.  Thero  is  mioiher  ty{io  of  casc  in  which,  in  tho  coursaj 
of  an  ordinary  atlack  uf  iniilaria,  the  temperature,  inateod  of  falling  a 
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usual,  riees  Bteadily  and,  iu  »pite  o(  trealmenl,  hyjierp}TexiH  aud  death 
supervono.  A  piitient  who  has  recovered  from  a  hyperpyTexia  attack 
shoiUd,  be  removed  from  a  malariouB  coimtry  aad  not  be  permittod  to 
return  on  occount  of  liability  to  Himilar  attooks. 

2.  Cotnatose  Form. — Tliis,  like  tlie  hyperpyrexial  form,  uiay  eltlier 
devolop  8uddBnly  or  corne  on  diiring  the  attack  of  fever  ;  the  tfunporaturo 
may  not  be  high,  and,  in  some  eases,  with  the  advent  of  tbe  6weatiDg  stage 
the  patient  iimy  gradutiUy  come  out  of  the  coina.  In  other  cases,  otthough 
the  6weatiag  occurs  oa  iiaual,  the  coiua  deepcns  and  euds  in  death. 
Occuisicna!ly  the  patient  regain«  uonHciousneHa  and  the  temperature  falls. 
but  the  next  day  fever  and  coina  return,  or  delirium,  and  perhapB  h^-per- 
pyrcxia,  aupervene  and  death  Uikes  pkce  after  a  few  houra"  tirne.  It  is 
[)oshihle,  if  quiDiuc  be  promptly  aud  propcrIy  adininisterod  and  iu  suflici- 
ently  larg«  d(i««s,  that  the  aecoud  comatose  attack  may  be  prevented  or 
diminiBhed  in  intcn8ity. 

3.  Maniacal. — This  is  lesa  common  than  the  two  previous  forras  of 
pernicious  fever.  Several  cases,  howcver,  oceairred  duriiig  the  last  French 
campaign  in  Madf^aacar.  ThiB  form  ib  nearly  alway8  fatal.  It  may 
commeuce  with  dehisious  and  termiuate  cithcr  in  coma  or  hypcrpyrexia. 

4.  Paralytic  and  Aphasic  Form. — These  are  geuenilly  uMsociated  with 
coma  of  greater  or  le83  iuteD8ity.  The  KyiiiptomR  do  not  differ  frnm  caiies 
of  cerebiul  embolisni  due  to  other  cauees,  but  there  may  he  uonviiIsionB  of 
a  markcd  character  in  these  casos.  If  rocovory  occurs  it  is  usuallj  rapid 
and  cumplete. 

In  mre  caees,  e.apeciully  in  comatose  atttickfl,  patients  may  benome 
completely  or  partially  blind,  either  in  one  eye  or  in  Ix>th,  The  amaurosis 
is  usuoUj  transient ;  occasionally,  however,  it  i>CT8ists  and  there  is  a  greater 
or  leas  permunenl  defect  of  visiou.  Ophthabaioscopio  examination  will 
reveiil  nttinal  haimorrhagea.  Thtiy  oucur  from  plugging  of  tlie  retinal  and 
choroidal  vessels  hy  parasiteB,  In  cases  iu  whicli  permanent  defect  of 
vision  perBist«  it  is  due  to  optic  neiiritis.  The  distinction  between  quininc 
aud  malorial  ambIyopia  vrill  be  roferrcd  to  under  the  headlug  uf 
"DiagnosiB." 

Algid*  Group : — 

1.  Oastrie.  Form. —  In  this  form  the  gastrie  8ymptonis  are  by  far  the 
most  prominont,  nnd  their  mularial  origin  may  in  some  casea  be  overlooked. 
It  ia  aasociiited  with  per*istent  vomiting,  which  may  coutain  no  bile,  witli 
epigaatric,  timdcrniis-^  aml  retnicted  abdomiui. 

2.  C%olerak  Form. — Tltis  is  not  iincommon  in  many  intensely  malahouB 
regiona,  where  it  may  Himilale  very  closiely  Aaiatic  cholcra,  hoLh  iu  ita 
Bvmiitoma  and  iu  ita  rapidly  fatal  terminatiou.  The  ouset  Is  oft«n  gradual, 
tne  patient  being  quiet  and  lintlesa,  and  it  is  not  |ierhapK  until  the  pulse 
be  felt  that  the  serious  condition  of  the  patient  ia  recoftnised.  \Vatery 
diarrhoja  is  frequent,  but  the  bilious  element  genc;rally  persiats  more  or  Iksh 
in  the  att>ola.  The  patient  l^comcs  piiiched,  the  oyea  sutiken,  the  voirft 
weak,uud  tlu:  urine  iuHy  be  Huppreaned.  It  wuulcl  Ih^  imposatblR  to  diagnose 
the  condition  with  certainty  without  the  aid  of  the  microscope.  Improvement 
may  set  in  during  the  sweating  atage.  If  recovery  oceura  it  is  gencraUy 
rapid. 

3.  Dy$ent&ric  Form. — Thia  ia  common  in  uertain  luahirioua  regions,  and 
clo9ely  resembles  true  dyaenter}-.  It  is  u«ually  accompanicd  ttith  hiemor- 
rhage  from  the  bowel3  and  elsewhere,  but  there  may  bo  pyrexia,  enlavgcment 
of  Bpleen,  and  a  history  of  prcvioua  malarial  iittacka.  The  diagnosia  ia  very 
importaut,  beeause  if  the  caae  be  treated  Jia  oue  of  dyaeutery.  death  inay 
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oocar.     Diagnoais  dcpcnds  u^ton  the  recognition  of  the  nutlarial  |>arasit6  in 
ihe  blood. 

4.  iSjpicopal  F(tmi. — Altncka  of  fever  in  which  s^Dcope  oocurs  ure 
oocasionaU^  met  with,  geuerallv  ia  thoftp.  who  hava  aome  cardiac  or  other 
viaceral  lefdoD.  Il  inny  occiir  daring  an  tiDUBnal)y  profu^e  swoating  stage 
or  at  the  commencemcut  of  the  rigor,  or  iu  facl  at  aDy  stage.  The  exertion 
of  tiittiDg  lip  »umetimi-s  mduccH  futa)  s/ueope,  cspeciall^  after  a  profuso  aud 
proloiiged  sweatiiig  »Lagc. 

77tr  HUhtd  tn  Afalujmint  Fever. — It  ia  not  so  ea*^'  to  Htudy  the  hiological^ 
and  morphological  charactera  of  the  maligcant  parazite  {Hoemomeiiat 
prwcox)  aa  was  the  cuae  with  the  beoiga  and  c,uurtaD,  bocauae,  as  alrcudy 
Blated,  the  lattor  half  of  its  life  cvcie  i»  carried  oii  iu  the  blood -vedKelu  of 
the  intemal  organs.  Reference  haH  alreadj-  l>een  made  to  ttie  view  of  the 
Itabao  school  concerning  the  varieties  of  tho  iniiUgnant  parasite,  but  other 
obeerrcrs  in  the  same  tield  are  uuable  to  eoutinu  with  cerltiiuty  the  extst- 
ence  of  a  nou-pigmented  quotidiuD,  a  pigmcutcd  quotidiaii,  and  a  terlmu 
variety.  Tliere  i»  neverlheles«  one  dlHtinctive  character  of  this  Hpecies  of_ 
luaiariul  ptiraait«.  uaiiicl)',  the  cru&ceutic  shape  of  tho  gamete  colL 

In  inaUgnaul  maluria  small  Dou-pigmente<l  aiuti^huhe  will  be  found  iu 
the  blood,  espet.ially  after  the  oiiset  of  the  rigor.  They  resetnble  very  closelj' 
ihe  yoiing  l>«Di|;ii  tertiaii  iinuebtihe,  but  are  snialler  (bcc.  Platc  II.,  Fig.  20). 
Tbey  ait!  usualiy  cxtrcmcly  active,  but  bave  a  markcd  tendcncy  to  become 

n'  »cent  froiu  tluie  to  tirne.  They  thea  aaeume  a  ting  form,  haviug  a  weU- 
ned  nutline,  but  if  one  of  Uieae  rings  be  watuhed  \l»  mat^n  may  l>e  Been 
to  graduallv  Itecome  nudulatiug  aud  let«  distinct,  and  then  pseudopodia  are 
ODce  more  protruded  and  aniri;boid  niovement  ia  renewed.  After  a  tiuie  the 
ring  form  ih  resumed  onee  more.  IVo  or  more  paraaites  iu  one  eurpuBcle 
ure  more  fretjuentl}'  met  with  in  lhi»  form  of  iufection  than  in  the  tionign 
fomis  (see  PUte  II.,  Fig.  24);  in  severe  infections  ixKa8ionally  five  or  6ix 
mav  be  found  in  one  vorpuscle.  'rwelTe  to  eighteeu  houra  after  the  onset 
of  the  attock  a  few  parasites  inay  bc  fnimd  6omcwhat  larger  iu  ai/e  aud 
poBBoaaing  one  or  t\v(>  granulea  of  liue  pigment  (»ee  Plale  II.,  Figa.  23  and  24). 
Abont  this  tinie  the  paniHibtft*  graduiuly  l)wome  \vm  and  lesa  niimerous, 
uutil  tottardH  the  end  of  the  cycle  very  few  indeed  may  be  found  in  the 
{ieripheral  oireulation.  If,  howcver.  the  epleuic  blood  be  exumined, 
panaites  iu  ul)  stages  of  dcvelopment,  many  of  them  euclosed  in  macro- 
phages,  cau  be  found  in  Lirge  uumberK.  The  8]>nroi:yte  of  tbia  form  of 
malaria  occupies  almut  one-tbtrd  of  the  red  corpuscle.  is  a  amall  UTegularly- 
flhaped  body,  consisting  of  a  block  of  pigment  and  from  Hve  to  twe]ve 
minute  eporcH,  it  ia  frequcntly  locatod  to  oue  aide  of  tlie  red  celL  Itarelj 
iidvanced  foniia  and  even  Bporocytes  n)ay  be  met  wilh  in  the  pcripheral 
blood.  Generalljr  a  fow  of  the  infected  red  cells  will  be  obaerved  to  be 
durk  iu  colour  and  having  the  peculiar  tint  of  old  brass.  Tbcse  are  uaUed 
"  brunsy  bodies"  (globuli  rossi  oltouati),  and  are  red  eorpmtclea  which  haTAi 
become  profoundl}'  allered  by  Ihe  [laraHiteH  whic:h  they  conlaiu ;  they  ara] 
ahnuiken  and  irregular  in  »bajte  and  HUtiu  imperfectly  (see  1'late  1 1.,  Fig.  25). 
Thcae  "  braa8y  bodice  "  are  almost  excluaively  met  with  in  thia  fonii  of  infoc- 
tion.  Creaceut  bodiea  ure  not  uauuUy  secn  iu  pcripheral  blood  until  ubuut 
a  week  after  thu  onset  of  the  fever;  thev  remain  in  Lhe  blood  for  lwo,  three. 
or  moro  weeka,  atUiin  a  maiimum  number  and  then  diminish,  and  HnaUy 
diaappear.  Theee  ItodioH  undergo  no  changea  and  give  riae  to  no  Bymptofiia^ 
in  the  hunmn  body.  Thu  aduU  forma  are  not  iuflueneeil  by  qtiiuine;  it  in 
proimble,  huwever,  ihat  the  imaiatura  foruis  are  acted  upou  by  this  drug, 
and  in  Ihia  «ay  their  appeanmoe  in  ttie  circulation  may  be  preveuted. 


240 


MALAKIA 


I 


Kbupses 

Malarial  fever  is  prone   to   recur   months,  or  evBn    year8,   after   th« 
iodividual  bas  left  a  malarious  country,  and   this  tendenc)'  to  relapse 
probaliIy  pcrsists  for  a  longur  tirne  in  tlie  beaigu  thun  in  thc  muligoiLut  ^ 
fevera.      The  direct  cause  of  relapse  is  due    to  the   lateuL  phase  of  Ihe  H 
malarial  pnrtisite  becoraing  active.     The  fonn  that.  the.  parazit«  aa8uiiie»t 
duriuji;  its  period  of  Iatency  ia  not  lniown ;  it  may  be  that  it  paases  into  an 
encystcd  stago  and  retuitins  dormant  in  8ome  intemal  organ,  »uch  as  the 
spluen,  or  ia  ihe  boue  iiiarrow.     It  niay  1*,  on   the  other   liaud,  that  the   ^ 
para.iito  contiiiiies  to  ivpruduoB  iU^tilf  in  t}ie  iiHual  uae.vual  way,  but  not  in  ^M 
numbers  svifficient  to  give  rise  to  clinical  manifeatations.  ^ 

A.  Ptehn  recently  bas  stated  that  there  are  cortain  siuall  granules 
eitber  attached  lu,  or  iu  tho  subatauuc  ol",  the  red  corpustdes  which  dis- 
apIHvir  durin;jr  attficks  o\'  malarial  fever  aud  reapptair  duriug  the  [leriodH 
of  froedom  from  ucute  manilostatiorm  w-ith  a  8teady  increase  in  number. 
The  granules  atain  witli  EhrUcU'8  mixtnre  aud  \vith  luethvlene  blue. 
Plehn  oalls  tbese  1x)diea  Karyo-chroniatopbilic  grauiiles,  and  believes  them 
to  be  the  latent  form  of  the  paraaite.  This  is  an  interesting  observation, 
bul  it  is  uot  clear  whethcr  these  bodice  are  not  roaIly  dcgeucrutioos  in  the 
red  cells  w]iich  ofteu  cMxur  iu  aua;mian,  aud  w])ii:h  were  described  l)y  Kbrlieh 
80  long  ago  as  ISV^).  The  crtii»\i  \vliicli  prtKlispoae  to.  aD<l  the  clinical 
manifeatationa  of  relapses,  difler  in  no  niarked  resp&ct  from  those  of 
priuiary  infcctions. 

Afalaritd  Caeh.exia. — An  attack  of  nialaria,  if  properly  ireated,  genei-ally 
results  in  a  rapid  and  complete  cure,  but  if  attacks  reciir  constftutly  or  are 
imj>erfe»:tly  treated,  or  if  the  aurrouudiug  c^o^ditiun8  ure  untavourahlo,  for 
exauiple,  throngh  bad  footl  3upply  or  iuiproper  houBiiig,  and  especially  if 
asaociated  with  hai-nasing  duties  in  a  trying  oliniate,  then  a  train  of 
syinptomB  scts  in  which  shovvs  that  the  malarial  parasite  is  gainiug  the 
upper  liaud.  Ou  tho  other  haud,  prolouged  eipoaure  to  malarial  influuuce 
under  otlu:rwise  favourablts  t;»)rHiitinns  may  also  catise  ca(;hexia.  More 
rarely  cache\ia  ronoW8  after  oulv  one  severe  attaok  of  nudari«,  eMpHeialIy  if 
the  health  hoa  been  previou3ly  underrained  by  Byphilis,  for  example,  or  aomo  ^ 
other  chrouic  diMease.  fl 

The  leading  syuiplom8  are  a  dirty  grayish  yellow  colour  of  both  akin  ^^ 
and  HclerotiuH,  pronounc^ed  auanuia,  eniargeineiit  of  spleen,  and,  in  early 
oaaee,  eulargement  of  the  liver.  Cachuxia  ui^uidlv  tbllowH  attauks  of  the 
lualignant  tj-pc  of  infection,  but  it  is  possible  fur  the  beii  ign  teri  iaii,  or  eveu 
the  quartan,  to  produce  this  condition.  Children  are  eKpecia]ly  prane  to 
become  cacheetic  when  rosiding  in  inten8ely  malarious  districts  ;  this  is  no 
doubt  due  to  the  fact  that  thev  eo  frequently  sulTer  froui  niasked  or 
irrogulor  attauks  of  fever  whieh  are  not  properly  treated.  their  trun  nature 
uot  betng  recognised.  A  typical  caae  foruiH  a  Htriking  clinical  picture — 
the  4!hib3  idvvajs  looks  aniemic  and  »illovv,  and  the  skin  focls  harsh  and 
parchnient-liko.  The  aspoct  is  sad  aud  dejocted  ;  the  eyes  suuken  and  the 
voice  weak  and  peevish ;  the  body  is  ill-dcveloped,  thin  aud  wnsted ; 
growth  is  often  stunted.  Uastro-inteslinal  catarrh,  with  diarrhuta,  i»  the 
rula,  tlie  alMloiuen  is  protuberant,  wilb  the  spleen  reaehing,  porhapB,  ta 
the  iliac  crest-  Vomiting  and  p3rrexia  0(3cur  from  tirne  to  tirne,  and  deatb, 
from  adv&noiug  o&chexia,  or,  more  ofteu,  from  some  intcruurreut  di&eaae, 
is  very  ft^uont.      In   the  adult  the  symptom8  are   uot,  as  a   rule,  so 
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pronouDced  ;  the  paLient  liaa  the  Hatnu  jteuuliar  aniftnic  and  saUow  look,  ia 
Hhort  of  breath  on  exertion,  and,  very  likely  has  n^denui  of  the  low«r 
extremities.  Thero  mu)'  be  hieuiic  cardiac  murmurs.  6ystobc  iii  charaoter. 
SLight  ))yrexia  muy  occur  late  iu  tlic  day,  inteuse  lic^idachc  uad  periodic 
ueumlgioH  are  comrnon,  as  \veU  a«  reciirnnij;  attucke  of  paiu  iu  Ihe  rcgton 
of  the  Bpleen.  Uaetuorrhagea  are  prono  to  oc-cur  either  in  the  form  of 
epiBtaxis,  hn?matemcsis,  or  mekena ;  there  may  be  suhoutaneous  hietnor- 
rba^es  or  biccdiog  froiu  tho  gums.  The  blood  iiiav,  or  may  not,  contain 
malarial  parasit*;a.  If  an  altack  of  maUj^uant  fever  Iias  reconlly  occurrcd 
orescent  bodiee  inay  be  found.  The  blood  is  wat€ry  un<l  its  character  is 
that  of  a  profouDd  8ecoDdary  anicmia ;  there  is  a  marked  oUgocyth;t'mia,  the 
red  CttUs  falling  perliaps  to  1 J  millions  per  amrn.,  and  tho  hictnoglobiji  of 
the  red  corpuscles  is  dimiuialied.  Nuclcatod  red  cells  are  rrequeDtly  met 
with.  The  leticocytes  inay  be  diiuinislied  in  nutnl>er,  more  especial)y  the 
polyniorphnnuclear  variety.  The  epleen  is  |fenerally  enormousV  enUrged^ 
t^ving  rise  lo  the  so-callcd  ague  cako.  At  tirst  it  is  soft  und  rounded,  but 
aftervvanls  heoomea  tiard,  with  a  sharp,  well-deHued  inargin.  It  is  not 
generaUy  tender.  The  lurge  spleen  of  malarial  cuchexia  ig  liable  to  rupture, 
aod  evea  a  sUgbt  blow  may  iu  this  way  prove  fataL  The  pulicnt  musl  be 
warned  of  this  datiger.  Thia  uutoward  accident  is  most  liable  to  liapi>en 
during  a  febrile  attack,  and  is  even  aaid  to  have  occurred  from  over-disten- 
sion  w)thoui  the  receipt  of  anv  injury.  The  Hympton»H  of  rupture  of  the 
sploeu  are  thosc  of  iatcrual  hii.*morrhagc ;  brietJy,  these  are  paiu  w*ith  an 
iocrease  of  dulness  iu  the  left  llank,  suiall  rapid  pulse,  livid  pallor,  restless- 
nesK,  tliirst,  syncupe,  and  coina.  Death  is  ine\itable  unless  a  suuceasful 
fturgical  operation  can  be  performed.  It  may  be  here  pointed  out  that  it  is 
rarely  juatiliable  to  aspirate  the  spleen  for  the  purpose  of  blood  examination. 
What  determines  the  degree  of  spleuiu  enlurgement  in  malaria  is 
unknown.  It  certainlv  does  not  depeud  entire]y  on  ihe  uumlier  of  utUicks 
of  fever.  Pof»ibly  it  mfiy  depend  on  the  individuul,  for  I  have  ol)eerved  in 
twn  Hhip  epidemics  that  the  spleens  of  the  aeamen  ftffected  varied  very 
onnsiderably  iu  sizc,  althougb  uoue  of  tfaem  had  been  previously  infected, 
and  ali  luul  sutfered  froui  the  same  uumber  of  attoeks  of  fever.  Dauiels 
belieres  that  race  influencea  the  d^ree  of  H{>leniG  enlargement.  He  found, 
•fker  a  prolonged  series  of  poet-mortem  esuminations  in  Georgetown,  British 
Uuuina.  that  the  negro  lias  a  mueh  smaller  »ploeu  thau  the  ludian  inimi- 

gauts  or  Eurupeamc  Malarial  cachexia  iu  tlie  adulL  is  not  iu  itself  very 
Lal,  bul  inay  predispoae  to  some  intercurrent  iliseaae  and  m  caus«  death. 
Under  pn>i>er  treatment,  including  removal  fVom  the  malarious  distriot. 
health  may  bo  restored ;  the  spleen,  however,  although  uiuch  reducod  iu 
■ixe,  does  not  tjuite  resume  its  noruial  dimensions.  More  often,  perbap«,  the 
hw]th  ia  broken,  and  tho  individual  hecomes  prematarely  aged,  \vith  the 

£ay  hoir,  arcus  senilis,  and  commencing  cirrhotic  changee  of  liver  and 
diieys  80  often  met  with  in  iuvalids  from  the  tropics.  Tne  discase  knowa 
as  KaU-ifczar,  the  cause  of  which  bas  from  tirne  to  tirne  uiveu  rise  to  dia- 
cnanon,  is  now  generally  regarded  as  a  post-malarial  afleclion. 


COMPUCATIONS 

There  hu  been  a  great  teDdeDcy  to  regard  many  diseases  whicb 
pticate  malaria  as  beiug  themselvcs  malarial  in  origin.  T)*phoid,  dys6nter77 
pncumonia,  orchitis,  ela,  have  ali  l)eeu  stigmaLised  in  this  way.  Theae 
diiNMb«a,  und  many  others.  may,  and  do  oocur  during  malarial  attacks,  but 
il  n  WTODg  to  regard  them  as  manifestations  of  malaria, 
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T^pho-Afaiaria.—ToT  manj  jears,  esp6cially  in  America,  and  to  a  leas 
extent  in  India.  a  condition  kD0WD  as  typho-iuaUria  was  deecril>ed,  and 
which  was  regarded  aa  a  dctinite  di^M^aae.  Some  ob.*erver3  conaiderod  it  to 
be  distinct  both  from  malaria  and  lyphoid,  othera  regarded  it  as  a  peculiar 
combinaiiou  of  ihe  tw(i  diseas&s,  and  one  in  %^hich  the  malari<il  elemnat 
reaiated  treiitment.  At  the  present  time  we  know  that  no  siich  condition 
eiEists,  and  that  most  of  the  so-called  cases  of  tjpbo-mularia  are  typhoid 
pure  and  simple,  in  which  ri^rs  from  aeptic  absorption  or  other  causes 
oocur  during  the  courae  of  the  diaeaae.  It  is  important,  to  remember 
however,  that  malaria  may  occur  during  an  attack  of  typhoid  fever  It  cin 
bc  readilj  understood  that  an  individual,  the  eubject  of  a  latent  malarial 
infection,  \vho  contracts  Ui'hoid  is  prone  to  suffer  from  an  acute  manifoattt- 
tiou  of  malaria.  This  miiy  uccur  ut  the  onset  whuu  the  couditiou  umy  be 
diagnosed  a  eimple  uise  of  malaria.  More  often  it  occurs  late  in  the  diaeaae 
or  during  convalescence. 

If  the^  few  points  be  kept  in  mind  no  rcal  difficulty  in  diagnoeiB  cxi8ta. 
The  malarial  element  must  be  diagnosed  by  Ihe  microscope  and  the  tjphoid 
by  the  Widal  reaction.  "VVhen  malariji  is  recoguiaed  it  demauds  prompt 
apecitie  trcatmeut. 

Dtfatntery  correaponda  bo  cloBely  in  many  places  with  malaria  in 
geogi'aphical  diatribution  that  it  is  not  aurprising  that  the  two  diseases 
treqnently  concur  in  the  eame  individual  There  is  nothing  apccial  to  be 
meutioued  iu  thcee  caecs,  unless  it  be  that  the  pyrexia  of  the  malarial 
element  ni>iy  aimulate  the  fever  uf  liver  abscess.  Čare  muHt  lie  taken  uut  to 
oonfound  ihis  ciaas  of  caae  with  the  dvnentenc  type  of  pernicious  malarial 
fever.  Acnte  pneumonta  is  not  an  infrequent  complication  of  malaria  ;  it 
oocurs  more  frcqueutly  perhaps  dd  retum  to  a  cold  climate.  It  preaents  no 
special  featurea.  except  that  it  may  run  a  severe  oourse  with  delayed.  re- 
aolution.  and  is  prone  to  lead  to  suppuration  of  lung  or  pleura. 

Malaria  may  occur  in  a  tubercular  aubject,  when  it  may  not  be 
rocogmscd  on  account  of  rigors  and  pyrexia  be.njj  uttribut-^d  to  the  presence 
of  tubercle.  Too  great  čare  caiinot  be  exercised  iu  mukiug  an  esamiuation 
of  blood  in  auB|}icioua  caaes,  for  the  iimely  administmtion  of  quinine  ia 
imperative,  and  if  withheld  the  condition  of  the  patieut  ia  greatly  inilucnced 
for  the  KOiise. 

S>'philis  occurriug  in  asnbjoct  cnfccblcd  by  malaria  frequently  asaumcs 
extraordinitry  virulence,  aud  occusiuually  8ypliilis  whiuli  Ima  been 
ap|;iart'ntly  cured  n^appeara  in  a  vtrulent  tcrtiary  nianifestatioti  during  an 
attauk  of  malarial  fever.  Malaria  oecurriog  during  the  coursc  of  syphilis  is 
equally  aerioua,  and  the  patient  should  Icave  the  malarious  country,  becauae 
in  nearly  ali  taaea  rapid  deterioration  of  hetilth  is  certain  to  follo«. 

Whon  it  is  rememhered  that  malaria  pspecially  attacka  the  individual 
who  is  aubject  to  depressing  intiuences,  it  is  not  aurpriaing  to  tiud  tlmt  the 
puerperal  atale  ia  ofttn  complicat«!  wilh  malaria.  It  ia  practically  the 
rule  for  mHlarioua  womeu  to  auffer  from  malarial  fever  after  delivery. 
Accidentfi  alao  which  require  aurgical  operation  often  light  up  some  old 
malitrial  atfection,  or  precipitate  an  attack  of  malaria.  This  ia  often  con* 
fnsing  until  a  blood  examination  haa  explained  the  cause  of  pyrexia. 
Boils  and  prickly  heat  iu  the  tropics  often  complicate  and  add  to  the 
diacomfort  of  malaria. 

The  subjert  of  blackvater  fever  is  so  fuUy  described  in  a  special  artinle 
in  vol  L,  and  its  n-lation  to  malaria  so  thoroughly  discusaed,  that  I  have  nut 
alluded  to  thb  disease  in  thli  orticle. 


Ii  a  niE  s  joDc  BCi  "SUH  "zsa  mHTuiHB  ir  •""■'"'-«  ^ns  »«.«  ta^u^narsic^ 
is  icis  uzuas  »irthfMTin  iir  l  ikotac  3l  l  -n  ■«■"»»-■  m^  snou;::^  -a  msSs:  jraa. 
jw:v3Jk  W3SL  =uni9  JL  nrosr  ai  3e  ^mnsgL  w  l  =■»  ie  ■fn.mi-iE.      ir«  mnc 
flLJT  Tfiiz-  al  -att  •niifTatfrrf  ^auc  iiL'''=i-   kosl  idmih  jl  '.fun-  jl  "su  nas  wsa 

ČJitfsnc .  in-  staKU  n:  ^amumcmL  rt  "Sif  liinnL  ^au  iraeas  ir  ^i*^«n-M- 
iblt  itt  k  "irT*^TnT  "T-t  ac^Auiir^  *ntr  ~i»f  junuE^Ains  ic  'ennunnzic  tšsb- 
^**^T*«  n:  r^nfTifiMpf  T^Mimn:  itt  iM  fCTmuvT  -snmiuiBaeL. 

Ix  štt-   ^tHTn^T'    J^vBs.   TTiiin.   *^'T'iiin   ^m    uiucKi^Eiici;    «e«3Br   ir 
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fft:«iitt  3uim!±JT  toiiicssL  mitoai.  iik'.iuuc  zni:  n:  soi.  X3it  £«^17  fc-rr^^nh  snf 
TKTJEinr  :Bi:mrrnir  rune  nnsL  jl  xitt  iixftsu»iiL  TiSa  /utb.  ^r>  n:  tjh  ^me:- 

II  milil      SlmuiL    *-"n**-   girlrifv-    «1    Tittjrj-    ^    nii   -ij^f:    člftdlRSlF    'JtOBJIUL       TVlf 
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<tit  I2)fr  TteiciniiuiL   17*  Hit  im:r'oasxi:*t   ič  Hk   lajusiag-  ir  xii±  ^nrzueiiSAL 

bci  2  Ulit  kiHouit  n:  k  ii:i:r'UK:  a«  i:  :if  iifštn.  k  uasrC  uL     A  snu:^  aam 
T^T   niMfTiiM*.  iL  '_ii:   '•*«*-    i£  liti   iKOurz.  ii^^^en  »  um   BfuaJ.7  hl- 

AutfTirnfff  ■tarsrantit.T  Ž_fii;;Ul 

Bnu:BE&  ijaezvin'«'  fii?.'f;t-T  ri«-  Liii  iTRoiji.  rr:ii_i:ii:  je^ir  iltt  -.msemin  rt 
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nas  f7!t:a*sii:  »Durar  ii:  eT:c      ^um  ::Mast  l^  ij  ;:  ii.ir!»._atiLiJT  ;rrtk.3.:'C  »".li 

q='T 'T'*-  JL  1'Jt  i^L.-,K»0£ZlltL  liiLI  HkT"  kT;    mkii.'":^.       Tin    Im-I    Ult»>    l^it    :*4iH: 

of  »i»t  Lts"  nn;  11:»;  ti^^hb*.-  :j  ;»:'  i-iit  s:ii-ti  ttt  »  n-T-tri^i^T  i^^  ;ui*  zx. 
mtlknk  cff  Kintfr  siknziuj      L;«:^^**:*^.  ifi.a-.nnas  -i:  I^-at  c-i.i  iMu^k—T  1»; 

tbcTr  X  {•'voi  k  L^ff;.;?^  ;c  rThžukl  :it^>^j.irkij.<z.  .•!'  iitu^lt!  un^  tb-uinfc  :ii- 
titu^Ot  uf  ČTUKii-rirj  Lili  uai^rjK-.nuL  t.s.uii_aku.t:.  .c  Uit  iu.kc  s:i.vf  k 
leajocT-Matt.  Ai  Litsueat  iif  liir  ifcfi  j.t:»e  .'i  v:«  ii^TC  hij-t  -ah*  ;i.^iriJ;T  n. 
dufu.sH.  k»  i£  f--''i-fc.'T^  iiifCkiiL^ee-  i^t  k">^zi::kj.i  :K-:>kU:  gvfl.ii:^  s::i.uifc:ta^ 
aa  cSLJATiKČ  i^utieL  .  iiLt  viit-  :u.^i.  ui::  iii?  iJt^-u:  kij::  .•;:itc  fTTi.:«;.!!!!^  v^ 
be  <ii5<3<e£l  irjoL  tiik-l  :ff  sikikri^  unč  'JlMtT-.  v~.~  >.  u:  nikji^ik.  '.i^rua.:««  m 
tbe  U.od.  Ntm-BcjctLrfciJTt  iif}*-;^!.!*^  kii;  i-;:a.iuh*.-:''.:>  kiit*;  Li.iii^  v^:  iii* 
Ižrer.  «hjc^  ežre  riK  V'  prii-iiH^iiiif  L^t  'u:i:Kir  o^  tit^ikUc  ^liiv^-ss  iJt  klK' 
piMtAf  aoncBS  of  ccruc     Tutiaue.  u  utMar  zunikrkeč.  is  k&aibfA-  anuue 
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of  ervoT.     The  praotitioner  musl  rcly  upon  a  cureful  phyBical  exaimiiatic 
of  thfj  patieut,  aa  weU  m  of  ihe  blood  aud  Bputum.    (See  also  "  Liver,"  p.  20.) 

Uncomplicated  matarial  infections  may  closely  Himulate  iiiflueaza. 
There  ure  the  same  aching  paius  of  Umbs,  back,  and  eye8,  with  headache, 
vomitiiig,  aud  acuralj^a.  But  rij^ors  are  uncommoii  in  intiueuza,  early 
anscmia  is  abaeut,  the  6|)1emju  ia  uot  eularged,  aud  the  disease  usuallv  occura 
in  epidemica. 

Septic  fevers,  py£emia,  and  ulcerative  endocarditie  ali  givo  rise  to  an 
intermittent  fever,  profuse  swoabiDg,  rigors,  and  often  enlargement  of  the 
^leeu.  DiaguosLs  of  tliese  conditions  must  be  tirrivcd  at  upoo  general 
grounds.  Malaria  can  1«  estluded  by  exaiuiuatiou  u(  the  blood  and  by 
noting  the  want  of  regnUrity  in  the  occurrence  of  the  rigors.  Although 
gall-stones  aud  the  passage  of  catheters  may  give  rise  to  rigors  like  tho&e  of 
lualaria,  on  iuquiry  the  true  cause  can  be  uaually  orrived  at. 

Leprosy  i.i  aaHociated  with  abtacka  of  pyrexia,  lasllng  from  two  to  three 
day8,  and  sometimeB  accooipanied  by  profuse  STrVcaiting.  There  can  be  little 
doubt  that  the  early  stage&  of  many  caaeA  of  )eprosy  are  regarded  as  malarial 
and  treated  with  quinine. 

Clephaotoid  fever,  with  or  without  varicose  groin  glands,  elephantiagis. 
lyuiph-acrotuin,  or  other  locol  atfection  of  tilarial  origin,  is  very  Uable  to  be 
mistaken  for  malaria.  The  kQowltidge  that  theae  diueasoB  give  rise  to 
attacks  of  fever  frnm  tirne  to  tirne  abould  aufiiue  to  prevent  them  being 
mistaken  for  malaria.  Tjphoid  fever  may  cIo9ely  resemble  reraittent 
malaiial  fever,  and  sometimes  cannot  be  distinguished  froin  it  without  the 
aid  of  blood  esaminatiuus  aud  the  Widal  reactiou.  Uufortuuatel/  the  VVidal 
reaction  doea  not  gis'e  pOHitive  reaulba  until  afUsr  thu  8ixbh  day  of  the 
illness.  The  gradual  onset  of  the  fever,  the  marked  prodromal  8ymptoni», 
epi8taxi8,  deafnese,  ladder-like  rise  of  temperature  and  roseola,  if  present, 
would  ali  poiut  to  typhoid.  There  is  an  abseuce  of  leucocytoaia  in  both 
diaeases.  but  the  preaence  of  prououueed  ana^uiia  would  be  evidence  la 
favour  of  malaria.  The  urine  nf  typhoid  fever  U3ually  givea  the  diazo 
reaction,  especiallj  when  the  fever  is  at  its  higheet  point.  Microacopical 
examinatiou.  of  the  blood  is  conclusive  as  to  the  preeence  or  absonce  of 
miUaria,  but  it  does  uot  exclude  typhoid ;  the  concurreuce  of  the  two 
diaeJiaes  is  orcaHionally  met  with.  Yellow  fever  may  I«  mistaken  for  the 
bilious,  remittent  form  of  malaria.  The  chief  pointa  to  be  relied  upon  are 
the  albuminuria  of  yellow  fever,  the  slow  pulse,  the  characteristic  fever  with 
stheuit:  ouaet  aud  period  of  calm,  aud  also  its  epidemic  occurrence  aud 
liiiiited  geographical  range, 

Cerebro-spinal  fever  might  be  mistaken  for  malarial  fever,  but  the 
preaence  of  rigidity  of  the  neuk  musolcs,  Kernig'8  sign,  aud  the  preaence  of 
the  dlploccocua  intracellularia  mcuiugitides  olilaiued  by  lumbar  puncture 
are  enough  to  establish  a  diagnoBia. 

Comatofle  pernicious  attacks  may  cloaely  simulate  coma  from  any  other 
cause,  such  as  cerebral  hiemorrhage,  aloohol,  urQem.ia,  diabetes,  aod  poisouiag 
by  opium  or  other  narcotica  lu  the  abseuce  of  pravioua  hlstorj,  and  with- 
out  blood  esamination,  the  diagnosia  may  be  impossible,  although  the 
examinatioD  of  the  urine  and  pupila  may  afford  Rome  indication  as  to  the 
causatioa. 

A  hyperpyrcxial  attack  of  pernieioua  malaria  may  be  very  misleading 
when  occurriug  in  a  district  eudemic  to  siriasia  or  theruiic  fever.  This  form 
of  Bunstroke  can  be  diagnoaed  by  the  pnxlromal  Bj'mpt<vm8j  previous  biBtory, 
condition  of  spleen,  and,  most  important  of  ali,  by  negative  blood  exaiuiua- 
tioas. 
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MaJarial  cachexia  maj  be  misCaken  for  any  of  the  8ecoDdary  ancemias, 
60ch  as  oocur  in  Bhght'B  diaense,  canccr,  tertiary  BjpfailiB,  eCc.,  or  for 
pemicious  anscniia,  splemc  aoKrnia,  or  for  spleuic  leukaiuiia.  Čare  abould 
bc  taken  noL  to  us8ume  too  ha^tilj  that  beuause  a  patient  ia  cacheciic,  aud 
bas  Btitfered  from  malaria,  that  his  cachexia  is  duo  to  malaria. 

The  amblyopia  of  malana  has  to  be  diaguosed  froiu  that  which  maj 
foIlow  on  toxic  doscs  of  quiniDe.  lu  lualarial  amblyopia  the  ODset  is  not 
ueuallji'  suddeu,  albhough  it  may  be  so  if  hfeuiorrhagB  has  ocuurred  in  the 
nucular  region ;  both  ejes  are  not  necessarilj  afTected ;  1o«b  of  vision  is 
iacomplete>  and  thero  is  some  reaetion  to  Ught.  It  may  terminate  in  optic 
neuiitis.  In  quiDinu  aiuhlyopia  the  drug  \vill  have  becu  taken  iu  large 
doMB  of  not  leSB  thau  30  gmiuH  ;  the  onset  is  suddeu,  both  eyc8  are  nntx;tcd, 
visioD  is  uou]p1etely  lo8t  for  a  tirne ;  the  pupils  are  widt^ly  dilat«d,  and 
inactivp*  to  light  aa  long  as  the  loss  of  vision  continucs.  Opthalmoscopic 
eramination  wlU  rcveal  a  white  huze  over  tbe  fundus,  with  a  chertj  red 
spot  at  the  macular  region.  The  optic  disc  will  be  pale  from  constriction 
of  the  retiual  vessel«,  and  U8ually  remains  abnonnally  \v}iite.  Central  vision 
is  the  lirst  to  return,  but  there  is  usually  a  defect  in  tlie  field  of  visiou,  or 
BOCae  degree  uf  colour  blindnesa. 


Moaitiu  jV^atumv 

L — Thfl  pi'iiuary  and  esH«nttal  morbid  chang«s  take  place  in  the  blood ; 
"tKbee  that  are  found  in  the  intcmul  organa  are  aecoodarjr.  The  blood  of  malaria 
has  the  (.-liaractei-s  of  an  oli^oc^tbiEiiiia,  and  aUo  of  a  ho-moglobiiiHimin.  The 
oliKoc^tba-niia  is  due  to  the  destruclion  of  the  red  celU  by  the  panifiiteiJL  This  has 
bevii  alrvadj'  <lescrtI»C4l  wlien  dealiiiu  with  |>urBsito1ogy.  The  ho-moglobinieniiaij 
however,  is  not  »o  casi]y  oKplainoil,  Tor  it  is  inuch  arcater  thun  cnn  be  oocountea 
for  by  the  nttmber  of  red  cells  actually  destroyod.  Manson  suggeNts  that  the 
exces«ive  h«mog]ohins>niia  ift  due  to  the  presenoe  of  a  tflxin  whioh  has  the  pover 
ot  disBolviog  the  Iismoglnhin  frntn  the  red  cells,  and  vliich  in  elnlioratf^  by  the 
Dtalarial  paroaite,  und  set  ire*i  in  thn  hUtoA  at  tho  tinic  of  ttpoi-ulation.  Tbe 
ttliaUHloe  of  tfaia  toxiu,  however,  haii  not  yet  been  proven. 

Piament. — Before  dcscTibiog  the  post  niortem  appearanoe  of  the  iutemal  organa 
it  will  be  well  to  !>ay  a  few  wordii  wiili  reganl  t^i  the  piiciDent,  which  is  such  a 
constant  and  striking  feature  of  lualariiil  infoctiuii.  Tdcre  are  two  kinds  of 
pigment  met  with,  nHniflv,  the  block  or  melanin  variety  and  the  yellow  or  pig- 
ment ochre  of  Kelsch  anH  Kiener.  The  black  pigment  is  pathognomic  of  malaria, 
being  eUborated  from  the  hn>moglobin  by  the  malarial  paraaite.  It  exists  aa  fine 
graini,  or  aa  ahort  rocU  or  in  oenae  hloolcH.  The  colour  vanes  botween  black, 
mddinh  bUck,  or  ye)lawi8h  hrown.  It  is  iiMoIublo  in  strong  acids,  but  aoluhle  in 
nikalis,  e8pecinlly  in  amuooia,  but  it  does  not  givc  the  iron  reaction.  It  is  found 
duedv  in  the  spleen,  liver,  bone-marrow,  and  broin,  less  frequent)y  in  the  lyn)pluttc 
gUnoK  at  the  hiluu  of  the  liver 

The  yullow  uignu-nt  i.H  nut  found  excluBively  in  malaria  ;  it  la.  in  fact,  evidence 
iner«ly  of  rapiu  hK-iti'>lypti<:  change«  in  the  bloml.  Il  is  seeu  in  pernicious  ansemia« 
bIackwAt«r  icver,  poi»oning  by  (.'vrtain  chcmicaU,  such  as  chlonite  of  pota&h  and 
ar»eniate  of  liydrngen.  It  given  the  iron  reaction,  but  in  inKoluble  in  ocidit, 
alkolta,  and  almihol.  It  \a  in  realitv  liut  slightly  altered  lueinoglohin  derived  from 
diainttgration  of  tho  red  ct^lts.  'Ihis  VHriety  of  pigment  is  found  chiefly  in  the 
fidb  oTthe  liver,  iplecu,  and  kidneys. 

Intrmnl  Orffant. — The  post-mortem  change«  of  the  intcrnal  orgnoM  difTcr 
according  I«  wn«tli«r  the  cose  be  one  of  n^scnt  infection  or  une  of  long  atandine. 
In  a  fatal  cate  due  to  ruccnt  infection  the  body  will  be  anieuiio.  The  spleen  vOl 
be  rtiUrged,  bul  not  ftlM«y«  very  mueh  ;  it  will  be  soft,  tense,  and  its  [)art>nchyma 
dittiMinl«  and  rvddish  hlnck  or  bluck  in  colour.  The  liver  vili  be  sirolten  and 
ooa^eeted.  aud  on  itection  it  inay  have  a  slaty  app«^aranoe.  The  fluid  in  the  w«roiui 
cavitiet  mar  bave  a  yellow  tinge.  On  examining  the  brain,  tjny  snecki  of  melanin 
nay  bn  risiDle  to  the  nak<>>d  pyo  ;  tho  capillarie«  will  U8Ually  be  tuli  of  blood,  and 
ponctA  oraenta  wh1I  niarked.  The  lunga,  aa  a  rule,  do  not  present  anything 
oharactoriirtic.     Tho  intetitinal  trnct  may  or  umj  not  ihuw  evidence  of  oongMtion, 
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its  mucous  lining  TnAy  have  a  grayiBh  hue,  but  this  i&  found  in  other  conditio 
besides  ntalaria.  The  bone-ni»rrow  is  Dsual]y  dark  in  colour.  On  tnicroNcopical 
exainiti»tion  the  spleen  will  \m  (uund  to  contain  malarinl  pamsiteti  m  visuruioLa 
nunibers,  and  genepally  in  ditterent  slagea  <>f  develnpment,  rUIioukIi,  uh  a  rule,  tbe 
greater  numb«r  wil]  b«  at  tlic  same  slaL-e.  Tliev  iiiay  bc  frce  or  intra-corpusculnr. 
L<arge  uiacroplmsd^  atid  lcucocytwi  will  l>e  seen  Inden  wi(.h  blnck  pigment,  some  of 
wliich  iiiay  bo  in  deiiMR  luns^es.  Tliese  cflls  will  aiso  be  foimd  to  conlain  jiaraRites 
wliich  are  includerl  in  red  cells.  The  infected  red  cellswLll  gcnerally  bi-hhrunken, 
diiicnloureH,  and  dt^generating,  but  tlie  parasites  tlipy  ciititain  Tnay  look  fientt)iy. 
Occasif>nally  one  mftCts  with  a  macropliage  which  has  engulied  a  lpucocyt« 
containing  in  its  intorior  an  inff^cted  red  cel].  In  sections  of  the  Vner  the 
oapillaries  wi]l  contain  pignient-laden  leucoeytes,  but  narositps  will,  a«  a  tule,  be 
present  in  very  small  nunibers,  Tlie  endotlielfal  cells  of  the  cupillurii-a  inay 
contain  pigment.  The  liver  cells  may  lw  undergoing  c!oudy  sveliiiig,  urid  in  tlieir 
BubstHcicc  wil]  b«  found  a  vai-^ing  utriounl  uf  ycllow  piginent  in  tiiic  granules. 
The  brain  in  most  cases,  but  especiftJly  in  tbose  wbicn  have  exliibited  cerebial 
syniptonis  during  Ufe,  show8  nitipJe  a«  idemin;  of  nialaiinl  infection.  'Ihe  i-apillari«i 
will  contaiii  parasiteti  in  large  nunibers,  Kniiie  free,  oth^^rs  in  ifd  cv.Un,  and  tilhers 
in  thfl  endotlmliftl  lining  cells  of  tlie  f^upiJIant-K.  Mtdanin  grnnule«  wi!l  also  \m 
found  in  abundance,  and  veritable  thronihi  are  o'len  foimed  parlly  by  the 
aggrcgn.tion  of  para>;itcs  and  pigment,  nnd  ivirtly  l)y  the  Bwelling  and  cU-gcnemtion  K 
Of  tlie  endnthelial  coll*.  rigintMit-hearinp  niacrophages  and  lencocyte8  will  aIso  lieH 
present.  Although  the  cellfi  of  the  brair  substance  do  not  conlaiii  jiarasitea  or 
pignient,  yet  not  infrequently  they  may  iMi  shown  on  staining  by  Clolpis  iiiethod 
to  nave  undergano  coarse  luorbid  changi^s  in  conHoqupii<-e  of  the  deticierit  siipply 
of  blood  brought  ab<)ut  by  the  thronibosis  of  the  capillaries.  The^  cluinges  are 
slways  localked,  and  only  c(?rtain  of  t-lie  cells  in  a  given  arca  are  atfected.  Tliesa  _ 
wiil  be  s«en  to  bu  »hrunkcn  and  dpgenerating_  nnd  iheir  detidritci  bentict  along  fl 
thoir  contiiiuity.  Tlio  capillnry  loops  of  Ihc  iiitestino  in  souio  t-ates  are  found  to  ■ 
contain  a  largc  number  of  parasite^«  nnd  also  iiigmcnt. 

Jtj.  chronir  maloria  the  spleen  will  1«  euoi  nioiisly  enUrged,  firm,  and  with  a 
aharp,  well-detined  Utrder,  On  sertion.  the  capsule  and  tral^cula*  are  seen  to  be 
tJiickened.  The  liver  will  be  enlarg«)  nnd  fimi,  and  cirrhotic  ehanges  iii.ay  be 
evident  On  sfction  it  nJay  Gxhibit  a  recldiah-brown  or  difluse  »late  colour  ;  this 
latter,  however.  ni«y  be  tiinit«d  to  the  periphery  of  the  lobules.  The  bmin  uauallv 
present«  tlie  wcll  known  leaden  hue.  Microscopical  exaniination.  however,  Mrill 
oFten  fail  to  denionstrate  the  presene«  of  any  parasites.  f^peciallj-  tf  a  febrile 
attuck  has  not  occurred  for  siiino  tirne,  but  pigirietit  wi]1  U!iU!aIIy  bu  preaent. 
The  spleen  will  eontain  a  largo  amount  of  pigment  in  the  vascular  spnccs  lymptioid 
celi«,  and  connective  tisHue.  The  largeagueeakesdonotcontain  asimich  pign>ent 
aR  the  Rinnllp.r  ones.  In  thn  liver  the  pigment  tendn  to  diminisii  in  nld  ra^ies,  and 
appeani  to  be  rarrled  lo  the  peri phRry  »it  th«  organ  and  to  the  glanrJs  at  the  hilua 
01  the  liver.  VVell-marked  cirrhotic  change.B  may  be  met  with,  but  reci-nt  obiHjrver« 
are  disincliiied  to  attributo  theao  lo  uncoinpHcated  nialaria.  The  kJdneys  nmy  bo 
cirrhotic  and  atrophiefl. 

To  obtain  gouti  sections  of  tnalarinl  organs  the  tissues  sliould  bo  obtainod 
imnierliatelv  aftor  dcath.  Sections  shoulu  be  examiii€d  stained  »ud  also  uc- 
stained.  _. 


Etiolost 

Tho  etiological  fflctnre  vhich  predispose  to  makria  are  those  con- 
ditioDS  which  luvour  the  devcloprneut  aud  epi-ead  of  the  jiialnriu-bcaring 
ui08quit(«'8. 

Mosijuitoea  requjre  a  comtmralively  hijjh  atmoaplierit:  temperature  in 
order  to  develop,  Qonseque-ntly  nialaria  ahnunds  i;hifrty  in  the  wiirmer 
latitudea,  Mosqiiitoe8.  however,  are  frmnd  also  in  colder  lititudes  dui-ing 
the  hot  summer  luonths,  apd  f  the  other  noccB8iiry  coiiditiotn*  are  present, 
tnalaria  will  exi8t.  Thia  is  tho  čase  ou  the  shoresof  the  Baltic  und  in  other 
placea 

The  drarnage,  levelling.  and  pavino;  of  town9  ib  ininiical  to  the  breedint? 
of  the  AnopheUs,  6o  thftt  nuiliiria  is.  for  the  most  part,  a  rural  disoase.  K<>iue 
is  free  froin  uialaria;  the  Hurroundiiig  Cauipagua,  ou  the  other  hand,  is 
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iDtenBe1y  iniilarious.  Mal  iria  ia  found  chiefly  in  the  plains  und  low-lying 
re;^ous ;  rao6qui  oea  find  suitable  breeding-spots  bere.  Tliey  are  low-tlyiDg 
iuReuls  and  Ttm\y  asceud  lu  any  considenible  lieight,  ao  ih^it  it  is  often 
8ultii;ieD(f  to  sltMp  in  the  upper  aloriea  of  houBea  iu  arder  lo  eBcupe  iufection. 
The  nalives  ol  iuiiiiy  iimlariouii  n^giims  are  aw&re  of  t-hiR  fact,  and  sleep  in 
housos  raiaed  a  cousiderable  beij^ht  Irom  the  ground  Mo9quitoea  do  not 
fly  far  trum  ihcir  bn.>cdiu^-pUoea,  and  a  fihip  uuchur,.-d  1000  y<ird3  trum  the 
shore  will  cBcape  iutectioa  uuleaa  iur<ec't4-d  mu8quitoea  he  brt>u<rht  to  the 
ship.  On  land,  howevBr,  they  lrequently  truvel  uonKidemble  diBlances, 
e8pecially  if  the  country  be  wooded  so  as  to  aHbrd  them  shelter  and  rcsting- 
pUces.  MaUria  ia  to  aome  extenl  a  scaaunal  discase,  but  it  must  be 
undtiFstood  tha  coiiti^uona  pUcos  mii.y  not  Itc  malariuus  at  tlie  Mime  Hcason 
of  the  yeir  if  diflerent  hydr.iulic  t;ondiUon8  oblain.  Breeding-places  (br  the 
Antphel&i  may  exi^\.  in  ono  plnce  at  the  coromenoement  of  the  rainy  Sfamn, 
nt  BMother  ouly  at  the  end  of  the  rainy  seaaon. 

Vegetdtion  aod  oullivatiou  of  land  may  act  favourably  or  odverselj 
towards  nioaquiU)ee,  aud  con80(|ueutly  towards  nialaria.  Treca  uiay, 
by  abaarbing  thu  surfoce  and  8ul>-8uil  watcr,  prevent  the  formalion  of 
pjobi  Hiiitable  fur  the  breediug  of  niOBquitoefi,  and  tbey  inay  act  us  a 
tiorner  to  mo)*qiiiloe?i.  On  the  other  hand,  they  Uiay,  by  checking 
evMporation,  prevent  podU  from  drying  up,  and  act  as  a  shelter  for 
infjequitoes.  A  gooil  esarople  of  this  is  to  be  found  at  Tre  Konline 
nenr  ICuuie,  whero  a  eucal^ptua  grove  waB  plimtcd  \nth  a  viow  lo  stamp 
ouC  inalaria;  it  haa  iustvad  iiit^nHiHtid  it  Again,  cultivation  of  l.ind  may, 
by  dmining  aod  leveUing,  do  away  with  spot-s  suitaltle  for  AmipkeUs  to 
hr<^d  in  ;  on  the  other  hand,  irriguoua  cultivation  may  afford  greater 
faoilitic9  lur  the  mosqnitoc8  to  breed.  In  some  purlsof  [taly  Lheciilttvation 
of  riu4;  bn>ugbt  altouL  Buoti  au  iucrease  in  the  fre(jueucy  aud  intensit/  of 
malaria,  thal-  it.  had  to  h«  difloontinued. 

The  naliven  of  a  nmtarioua  country  suffer  less  from  malaria  than  new- 
eomera.  Whetht*r  this  rolitive  inimunity  be  altoj^ether  acquired,  or  in  port 
inhoritcd,  is  n<*t  quite  certaiu.  It  is  reasonuble  to  stippose,  however,  tliat  a 
peofile  bviug  geuerution  after  gencnition  in  uu  intenaelv  uialarious  counlry 
wiU.  by  a  survival  of  the  Htleal.  oome  to  possi-sa  increased  power8  of  resist- 
Aooe  to  maUrial  infeution.  The  observations  uhiuh  Koch  haa  recenllj 
madc  in  N6W  Guinoa  tond  to  8how  that,  for  the  nioet  part,  the  relitive 
immiiuiLy  of  uutivea  ia  ucqnir^d.  He  mude  bluod  examiuatiouB  of  the 
apparQntly  hcfllthy  nativit  |x)pulati<in  in  varinuH  villagna,  und  he  found  that 
ii*ttrly  (lil  the  young  children  harboured  the  malariul  panisites,  while  the 
adult^  w*^re  frco.  Thua  at  lio;4adjiuu,  Kolser  Williclnr8  Land,  the  blood  of 
80  piir  c«uL  of  the  childniu  uudur  two  year8  coutained  malarial  [taraMites. 
Abovu  that  age  nnne  of  thoae  exaniin«d  had  malarial  paraaitea  in  their 
bl>iod.  '1'hiB  obeervatioD  has  been  oontirmed  by  othcrs  in  Weai  Africa.  It 
vili  be  inten^ting  to  obaerve  whether.  vhen  nalive  children  are  Iro^ited  with 
ipitnino  118  a  propiiylactic  nunsure,  they  will  lose  the  iuimuiuty  uhich  they 
Woulil  Dlhiimvitu!  bavH  aoqiiired. 

Men  sutVer  morit  from  maUria  than  vromen,  partly  becAuite  tbey  »re  more 
Iikely  to  be  bilten  by  mosquitoea,  and  partly  on  oooount  of  the  hardshipe 
and  eiposuro  ihcy  undergo,  wbich  pretliHpoae  them  lo  relapaes. 

In  conaiduring  the  vliology  of  mularia  nuiuy  old  theorius  muat  be  dift- 
Oftrded,  and  muny  citliem,  vrhiuh  conid  not  fonnerly  be  uuderBtood,  can 
no«  bo  fuUy  expiained  in  the  Ugbt  or  the  new  reaeoichee. 
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Trbatmknt 

The  treatment  of  malaria  conHittts  pTinuipally  in  the  adminietratioa 
of  quinine;  no  other  drug  equal8  it  in  efticacy.  It  is  all-iniportant, 
therefore,  to  have  a  thorough  knowledgc  of  the  details  for  ita  employ- 
meot.  QuiDinG  acts  by  arrestiug  the  ^rowth  of  the  malarial  parasite 
and  causing  its  disapimarance  iVom  Lhe  MockL  The  effect  of  the  drug 
is  more  rapid  and  certain  in  the  čase  of  the  benign  fevers ;  it  exert8  its 
greatest  inilueuce  on  the  young  parasites,  which  lose  their  iuot>ility  uud 
Eecome  more  refractile  aad  grauular,  aud  they  inay  bo  čxtruded  by  the 
OOTpuacle.  Hoth  the  cihromatin  inatter  and  protx)plasm  of  the  parasiteH 
are  altered  and  8tain  imp6rfectly ;  the  Germana  call  these  bodie8"qtiiiune« 
formeo."  ^ 

In  an  ordinary  UBComplicated  čase  of  malarial  fcver,  either  benign  or 
maligiiaoL,  ij^uinine  ia  heat  giveu  iu  a  iuixlure  contaiuiug  a  solution  uf  one 
of  the  RaItK.  The  aulphate  in  the  one  ii8ually  einpIoyedH  itfl  eolutioa  being 
affected  by  means  of  one  of  the  cUliite  mineral  acids.  On  the  whDle,  how- 
ever,  the  hydrochlorate  of  qtuuine  is  preferable ;  it  contains  more  alkaloid, 
ia  lesB  irritatlng  and  more  eoluble  than  the  aulphale,  but  it  is  rj^ther  more 
expeii8ive.  It  may  bo  given  in  solution,  in  suspenaion,  iu  mucilage.  or  in 
a  littlo  milk  or  coflec,  if  preferred,  the  taste  being  lesa  uotiueable  in  thitt 
way.  It  niay  be  eshibited  also  in  tho  form  nf  pili,  tahloid,  or  platinoid. 
None  of  these  phannaceutical  preparations  are,  however,  to  be  recommended 
if  the  drug  is  available  in  any  other  simpler  form. 

If  a  caso,  especially  one  of  maUguaut  iufectian,  8howa  the  alighteat  iudica- 
tion  thal  quiuiue  iH  not  b^^ing  aliHorlkod  in  the  aliuientary  canal,  or  if  it  ia 
vomited,  the  drug  shomld  be  administered  either  by  deep  intra-muacular 
injection,  or  intra-vennuglv,  or  by  tho  rcctnm.  Heep  intra-musculiir  injec- 
tiona  are  tho  be&t;  they  shoiild  be  admiuisterod  with  strict  autiaeptic  pre- 
oautiona  ;  the  solution  of  the  acid  bydrochIontt<;  (1  iu  2)  is  usually  employed. 
It  can  be  1>e8t  niade  from  tahloids  at  the  tinte  of  use ;  the  doae  is  from  5  to 
10  grains  at  each  injection.  The  atid  sulpbate  (1  iu  10)  may  l>e  also  used, 
or  the  Bulphate  may  bc  given  in  the  same  dose,  its  solution  being  etfected 
in  water  by  the  additiou  of  half  its  weiglit  of  tartaric  acid.  The  site  of 
aduiiniatratiun  ia  geQerally  into  the  gluteal  musclea,  the  Bterilised  needle 
being  inaerted  up  to  the  hilt 

Tho  routine  treatment  of  a  caae  of  fever  is  as  follow8 : — The  patient  ia 
put  to  bed  between  blanketa,  and  ia  givea  a  hot  drink  (soup  or  weak  tea),  with 
some  mild  diaphonjtic  uiisture  or  5  grains  of  phenacetiu ;  at  blie  8weating 
Btage  10  or  15  grains  of  quinine  in  solution  is  given,  and  repeated  every 
four  or  sil  hours,  in  5  or  10  graiu  dosca,  aa  the  caae  deniands.  It  iagencrally 
adviaable  to  give  a  mercurial  purge  at  the  onset  of  the  attack.  Teptd 
8])onging  is  eomforting,  and  inay  be  employed  with  čare.  The  diet  shoulil 
be  light  and  nutritious,  such  as  milk,  egga,  soups,  and  bland  farinaceous 
food.  Freshly-made  lemonade  is  a  pleasant  drink.  Quiaine  should  bc  con- 
titiued  duhng  convaleoeence  for  never  lesa  than  one  wcek  in  diminiahiug 
doses,  and  15  grains  given  in  divideil  dosea  on  one  day,  at  lea«.t,  every 
week  for  a  month  aftenvards.  Alcohol  ia.  as  a  rule,  not  indicated,  bufc  a 
Uttle  light  wine  or  ale  may  be  given  if  thought  nece8&ary  during  convalcs- 
cence.  Euchinin,  a  ttuttelcss  fonn  of  quinine,  which  haa  bccu  rcccntly 
introduced,  ia  a  good  preparation  for  childreu,  ladiea,  aud  oLhera  who  object 
to  the  taiste  of  qinnine.  The  dosage  is  the  same,  but  it  should  not  be 
relied  upon  in  the  treatment  of  serious  cases.  In  a  severe  čase  quiuine 
may  bo  iojectcd  into  the  roctum  aftcr  a  aimple  enema.     The  dose  for  aa 
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adult  is  30  graina,  either  in  two  ounces  of  milk  or  Balt  soluliou.  lu 
pernidous  attacke  it  is  not  adviaable  tx)  wait  for  the  abeori)tion  of  quiDina 
bjr  the  aUiDeatary  caual,  but  rather  to  inject  tlie  drug  IdIo  the  deep  muscles 
or  into  a  vcin  without  delaj.  Intravenoua  iiijcctiona  werc  lirat  intro- 
duocd  by  Bacelli ;  lie  Btrongij  advocattiB  ihis  mode  of  treatmeut,  and  bis 
formula  ia: — 


Acid  hydrochlorat<9  of  quiiiine 
Chbride  of  sodiuni    . 
Distilled  water . 


1  gramme. 
•075        „ 
10  cce. 


Not  more  than  half  thia  aiiioiint  is  injecled  at  one  tiuie  by  means  of  a 
Pravaz  H^Tinpe.  Personallj-  I  cjmnot  recominend  thJB  metti<Hl  of  Ireatment. 
A  caae  of  h}-porpyrexiii  must  be  treated  wilh  the  cold  balh,  or  in  eitreme 
caae»  the  ico  pack,  with  coroful  vatchin^.  The  cold  bath  must  be  repeated 
tthcn  the  temperature  rises  above  1035   F. 

Quimne  may  give  rise  to  temporary  deafness,  severe  frontal  heodache, 
giddiness,  gastric  diaturlnnc«,  urticarial  and  ecurlutiniform  rushes,  cardiao 
aud  ittuacular  veakness,  as  well  as  amblyopia.  In  rare  canea  toxic  doees 
luive  cAused  hfemoglobinuria,  delirium,  convulsionA,  and  even  deatli.  Some 
p<'ople,  on  the  othcr  hand,  are  able  to  acquiro  a  tolerance  for  comparatively 
eaurmoua  doscs  of  the  drug. 

Mauy  drugs  have  been  vaunted  aa  apecificR  for  malarla ;  of  these  methy- 
lene  blue,  carbolic  acid.  phenacoll,  arseuic,  Warburg'8  tincture,  and  auar- 
cotine  0Dly  require  mcntion.  Some  people  are  intolenint  to  quinine  in  any 
form,  and  in  these  cast-s  metbyleue  blue  may  bc  givea  in  the  same  doees  as 
quiimie  either  in  cachets  nr  solution.  The  paLiuut  stiunld  l>e  vamed  tbat 
his  urine  will  become  blue  while  he  is  taking  the  drug.  Metliyleue  blue 
cauBes  the  destruction  of  malarial  parasites  in  the  same  way  aa  quiuine. 
Arsenic,  although  it  haa  aome  intlucnce  aa  a  prophylactic,  is  of  little  use 
durin^  the  febrile  attack.  The  drug,  hovvever,  ia  of  great  value  for  post- 
lUJilarial  antpmia  and  in  malarial  cachexia.  when  it  idiuuld  be  coutiuued  for 
aome  tmie  and  in  liberal  doees. 

During  coDvaleaccncc  a  blood  restorative  is  requjred.  Arsenic  and 
Bliud'e  pili  iH  the  oue  usuaUy  empIoyed.  BacelU's  mixture  is  a  good  but 
ratber  unpleaaant  preparation.     It  eontusta  of : — 

fi  Quimne  aulphate                  .  3  grammos  (45  grs.) 

Iren  and  potaaaium  lartrate  7        »      (105  grs.) 

Fowier's  aoluiion  24  minima. 

Distilled  water    .                 .  300  cc&  (10  oz.) 

J)Me. — One  to  three  teaspoonfuls  tliree  timea  a  day  (diluted)^ 

Malarial  cachuctica  must  be  romoved  from  tho  malarious  region  aod 
_  It  10  Europe.  If  it  be  wiuter  he  ahould  be  sent  to  a  warm,  »hcltered 
■pot,  and  pbiced  under  a  course  of  quinine  and  Carlsbad  aalts,  vrhicb  must 
De  fDllowed  by  a  proloDged  course  of  arsenic.  The  »plenic  enlargeinent  inav 
be  treated  locaUy  with  iodine.  bUatering,  etc 
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Malaria  muat  now  l>o  regarded  as  prorentablc,  nnd.  aa  vrith  othcr  infectious 
llMladi«0,  stepe  must  >k  takten  to  chuck  the  spread  of  the  diaeose,  and,  wbere 
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possible,  to  Btamp  it  out  altogether.  It  is  as  yet  too  early  to  forinulate 
deSaite  riiles  aud  directious  Ibr  the  prophylaxiB  of  niolaria,  lut  tlicre  ia  little 
doubt  that  ihe  work  \vliii;h  ia  being  curried  iin  at  ihe  preaeut  tiiue  by  Kouli  in 
New  Giiinfa.  by  thrt  Italian  observers,  and  by  iiiaiiy  otliers  in  »lillerentiKirtsof 
the  malarial  world,  will  bear  truit,  aud  that  iu  the  uear  iuture  a  marked 
dimiuution  in  muloriit,  esjK!Cially  iu  eountnes  under  oclivo  Eurapeao  iutlu- 
ence,  will  be  brought  about.  It  will  bu  po^ible  in  this  article  to  poiut  out 
ODly  some  of  the  wiiy8  by  which  this  end  Tnay  be  attained.  Malaria  can 
be  attiicked  from  more  thaa  oue  side,  aud  there  is  probably  no  m.ilariiil 
regiou  in  which  the  prevaleuce  ol'  the  distatsc  cauuot  be  lesacued  if  buthuient 
troublu  JB  takeu.  The  prophylaxiB  of  malaria  can  be  approouhed  iu  th« 
three  Ibllowing  way8: — 

I.  The  deKnitive  host  of  the  tnalarial  parasite.  namely,  the  Anopheles 
mosqiuto,  oan  be  de8troyed  either  in  its  aquatic  or  uurial  stages. 

II.  Man  can  be  prutectt^d  from  the  bitea  of  mos^uiloea. 

III.  The  inalarial  lutrasite  can  be  attiicked  in  its  human  host. 

The  two  tirrtt  methods  are  the  most  8ati5f'actory,  aa  they  prevent  an 
individual  becouiin^  infected. 

I.  Tkf.  Destruciion  o/  the  AnophrJes. — The  main  efforta  should  be  directed 
againsb  the  destruction  of  the  insect  in  its  larval  form,  for  it  cau  be  most 
oasily  dcalt  with  iu  the  aquatic  stages  of  it3  existeuce.  Iu  tovvntj,  iu  Dcarly 
every  čase,  Llie  cullectiona  of  water  suitable  for  the  breediug  of  Anopheles 
can  be  dealt  with  eitber  by  Hlliug  up  pools  or  by  converting  eluggish 
Btreams  into  rapid  streams,  or  by  employing  eome  larviaidal  substance  in 
the  wuter.  In  course  of  tirne  these  duties  will,  doubtlcss,  dcvolvo  on  the 
locuil  sauitary  authorities,  i>ut  in  the  meantiute  medical  men  niaybe  called 
upon  to  direct  tliese  operationa.  The  filUiig  up  of  the  Anophdfs'  breediug 
haiints  may,  in  some  eases,  consist  merely  iti  turning  a  )ew  spidefula  of 
soil ;  ia  others  it  may  uecesaitate  tho  iustiUition  of  cxten8ive  engineering 
work8.  Celli  aud  Casagrundi  have  curried  ouL  a  uumber  of  experimBut8  with 
vaiioua  substances  to  aacertain  the  nne  which  is  nioHt  active  as  a  larvicide  (aee 
tables  A  and  B).  Theirresults  are  tabulated  below;  the  ideal  larvicide,  how- 
ever,  has  yet  to  be  found.  U  should  bo  cheap.  ditluaible,  non-volatile,  and 
noD-poisonoiia  to  man,  to  domestic  auiinals.aud  tu  vegetatiou.  I*arat]in  and 
tar  are  both  ethcitint  larvicides,  but,  on  accumnt  ol  their  volatile  rature, 
require  to  be  renevved  at  frequeut  iutervals.  These  substauces  act  by  form- 
ing  a  thin  layer  on  the  surface  of  the  ■water,  and  so  preventing  the  access  of 
air  to  the  larva:  and  pupa>.  Celli  has  obtained  good  results  Irom  the  usc  of 
the  auiliue  colours,  ihe  beat  of  whicli  are  Iar\*i[:ide,  a  p  oprietary  prepara- 
tion,  grecn  malachite,  and  gallol.  Theee  siibstances  are  readily  ditfusible 
and  non-volatile.  Celli  tbuud  they  deairoved  larvie  after  lwo  diiy8.  Milk 
of  Ume  and  sea  water  have  also  beeu  found  ellectual.  Iu  some  di&tricta  it 
may  be  posaible  tu  utilise  some  wa.ste  product  ur  some  metallic  ure  that  is 
at  hand.     ExperimeDt8  are  wanted  in  this  direction. 
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Tablk  a  (after  Celli) 

Action  of  Culicidal  Substarices  on  tke  Larvas  of  Afosguitoes 

(C.  pipiens,  C.  annulatus) 

At  the  ordinary  temperature  (18*"  to  20°  C.) 


No. 


1 
2 
3 
4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

1« 

17 

18 

19 

20 

21 

22 


SatMUncM  ftdopUd. 


Tobacco  leavea  satunted,  wiitery  infusion  of    . 

Fouctli  per  niille 

CiiryiMU)tbemum  powder  (uneipanded  flovera),  0*03  per  niille. 

Ourroaiv.'  sublimate,  1  per  niille 

Chry8ai]tli«mum  powder  (tu^ond  quality),  0*06  per  mille 

SulpliurouB  water,  Dos-tMturatt  d 

Salt  wat«r  (6-10  ]>vr  mille,  NaCL) 

Extrd(.-t  of  tobucco  of  conimercu  at  10  |)er  mille 

Bi.iu)[)liitea  of  i«oda  and  of  (totasb,  1  per  cent  .        .        .        . 

Sul)<hateof  co]iper,  1  percDt 

Sulpliate  of  iruD,  1  jM^r  cent 

Tsr,  10  iMsr  cent 

Amiiiomacjil  WHter  of  coaNgaa 

Mi, k  ot  lime,  5  pi  r  cent 

Siilpliuric  acid,  1  jrar  mille 

futA.-^iuni  hichromate,  2  +  HyS04  3-1  per  mille 

Valciivn  root,  saturated  watery  infuaioa  of      .        .        .        . 

B.tur  quasBiii 

SoUmini  iiigrum 

Diipbne  quidiuin 

Sddiiini  tiulphate  saturated,  watery  solution  of          .         .         , 
PotiuiBiuin  permangaDHie,  i>  per  mille 


Maximum  daikUoB 
in  llfa  of  Iatvb. 


Shours. 

4 

7 
10 
12 
12 
15 
20 
20 
24 
24 
30 
45 
4S 
48 
48 
72 
72 
72 
72 
72 
72 


Table  B  (after  Celli) 

Aetion  of  Culicidal  Suhstanees  on  the  Larvce  and  NymphcB  of  Mbsguitoes 

{C.  pipiens,  C.  annulatus) 
At  the  ordinary  temperature  (18°  to  20°  C.) 


HKiimuiii  duntion  In  llfa. 

Na 

SubatiUicei  iioed. 

t<arvK, 
10  m. -50  m. 

Nytnplue. 

1 

Siitunited  Bulphuroui  water  (SO.) 

I*otHa»i  im  jieniiiinginaCc,  0'3  +  HCL,  5  per  mille 

25  m. 

2 

Ib  m. 

1  h. 

3 

Silt  w<it«r  (Baturuted  water,  sul  NhCL) 

30  m. 

Ih. 

4 

CbryMt)ihemum  powdirr  (unex|>aud«d  flonrers)    . 

1  h. 15  m. 

1  b.  35  m. 

S 

C)iry»antliflniuni  j>owder  (»econd  qii)ility) 

2  b.    3  m. 

3b. 

8 

Hetroleiini,  c.o.  0'20  in  100  c.iiig.  of  hurfuce 

4  h. 

4  h. 

7 

Fotathiiim  purmanganate,  2  per  cent   . 

4  b. 

8b. 

8 

5b. 

6  h. 

9 

Oil  (ven-  tbin  btratum  covering  tbe  wbolo  aur- 

6b. 

4b. 

10 

Petroleum,  cc  0'10  {ter  100  c. mg.  ofsurfac« 

6b. 

eii. 

11 

PotaB»iun)  {»ennanganate,  1-&  {>er  cent 

6  h. 

18  b. 

12 

Ciiryaanthemiim  powder  (unexpanded   floweni), 

7  h. 

9b. 

13 

Formaiin  (rurmaldehyde,  40  per  cent) . 

8b. 

12  b. 

14 

CarhiiTi-t  of  lime,  10  ]tcr  niille      .... 

8  h. 

8  h. 

16 

Clirjit-iotliemum  powder  (second  quality),  0'06 

11  b. 

12  b. 

18 

Ly^o^  0-1  10  0-5  per  cent 

12  b. 

24  b. 

17 

24  b. 

36  b. 

18 

Commercial  cbloride  of  lime,  1  per  rent 

24  b. 

48  b. 

19 

,,            ,,            „         1  jiermilte 

36  h. 

60  b. 

30 

PotaMiitm  bichroniate,  1  i>er  mille 

48  b. 

60  h. 

31 

,,         perroanganate,  1  per  cent  . 

48  b. 

72  b. 
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The  yonng  larvte  are  most  e(wily  de8troyed ;  the  eggs,  adult  larv«,  and 
pupce  are  more  resistant  to  larvicidal  substapces.  Pupce  are,  however, 
r&ddily  de3troyed  hj  auy  substance  that  preveiits  thcir  access  to  oxy^eu. 

Tliie  breetliug-plac,eH  outside  towna  will  generally  he  more  ditlicult  to 
deal  with.  They  niay  consist  of  marshes,  rnvines,  lakea,  streams,  rivers, 
springs,  canala,  irrigated  lauda,  etc.,  which  would  necesaitate  the  outIfly  of 
largc  sums  of  moncy  in  order  to  reuder  them  uusuitable  ai\  brecdiiig  placos 
for  the  AnupheUs.  In  everj'  tase,  hovvever,  a  meilical  olTicer  »hould  maka  a 
thorough  HurvBy  nf  his  district  and  prepare  a  map  8howing  the  gpots  where 
the  A)iophd€s  have  been  foiind,  and  he  should  cause  the  pooU  and  otber 
smJiU  collectioas  of  \vater  near  dvvelLings  to  be  dealt  wit,h.  Ali  compoundB 
should  be  iuspected  at  frequent  intervalu  tu  see  that  they  are  pro|M!rly 
drained  and  lovelled.  Houaes  shonld  bo  kcpt  sc.nipulnu8ly  clean.  Nothing 
teads  to  harboiir  mo3quitoes  more  than  old  cobweb8. 

The  dcstruction  of  the  aiirial  mos(|uito  is,  as  a  rulc,  not  sucb  an  ea8y 
matttir.  Id  placea  where  moH(iuitoes  hiberuate  during  some  part  of  the 
year,  they  should  be  diligeatly  searched  for  in  houses,  out-houses^  oavems, 
etc,  and  desLroyed.  They  can  be  killed  most-  readily  by  fumigatiou  by 
buniing  tolMicco  leaves,  pyrethrnm,  larvicide,  and  niany  other  substances. 

Tke.  Profeciion  o/  Man  from  tke  BiUs  of  Afosquiioes. — If  an  individual 
Hving  in  a  malarious  couutry  could  alway8  rcnjain  in  a  ii3osquito-proof 
housc,  from  suiiaet  to  auuriae,  hu  wuiUd  prubably  escape  malariu.  Uafortu- 
nately  thia  uannot  always  be  done.  In  peimauent  stations,  however,  the 
houses  can  be  made  mo8quito-proof,  and  by  the  use  of  an  efficient  rao8quito 
net  untler  other  circumstanccs  the  liability  to  the  bites  of  mosiiuitoescan 
be  reduced  to  a  minimum.  In  the  daytime.  iu  places  wherc  mo3quitoea  are 
knowu  to  nboimd,  gloves  and  a  mask  should  Ih;  uhihI.  The  n^ult  of  the 
experiment8  that  have  been  carried  on  dviring  this  siimmer  and  autumn  in 
the  Roman  Campagna  by  tho  English  Commiasion,  by  Grassi,  and  by  Celli 
tends  to  indicate  that  one  of  the  chief  prophyIactic  agente  that  will  be 
directed  agaiust  malaria  in  the  near  future  wiU  he  the  employuient  of  mos- 
quito-proof  houses.  Various  substances  wbich  are  distasteful  to  mo8q«itoeH 
may  be  applied  to  skin,  such  as  essential  oihi,  iMiraftinj  quiniue  ointment,  etc. 
Smoking,  no  doubt,  tends  to  kcep  the  insoots  oft"  Funkahs  and  lamp 
trapa  alao  serve  a  useful  purpose.  Aa  infected  iucUviduala  are  the  source 
of  infection  to  othera,  tbcy  ahould  be  avoide<l  or  proteeted  by  mos^uito  neta, 
and  as  native  \illagea  sind  houses  are  a]wayB  infected,  it  follows  t!uit  their 
neighbourhood  is  dangerous  for  residenoe  or  camping. 

The  Afaiariid  PanisUe  ean  he  attucked  in  its  Human  ffost. — We  have 
already  Been  tlmt  it  is  the  gjiinete  cells  whic;h  are  the  source  «f  infection 
through  tho  agency  of  the  mosquito,  but  as  these  bodies  on]y  make  their 
appearance  in  the  peripheral  blood  after  ascxual  forma  liave  appeared,  we 
must  take  every  means  possible  to  destrov  the  lattor  aa  soon  as  posaible  and 
preveiit  reliipseaof  fnver.  An  infoctml  inJividual  aliould  avoid  ali  depressing 
influenoes.  such  as  wettiiig.  chills.  mm  esposure.  eshaustion,  bad  food, 
in  short  his  hygienic  surroundings  should  bo  made  as  perfeut  ns  possible. 
When  relapsos  do  occur  they  muat  be  promptly  trcated  with  quiniue ;  earlv 
apecific  treatnieut  tends  to  reduce  the  nuniber  of  the  gamete  willa  fonned. 
and  it  may  often  prevent  their  appearance  in  the  peripheral  circulation 
altogether. 

In  some  malarious  countries,  Italy  for  example,  if  the  occurrence  of 
relapsns  could  he  eMtirely  preventcd,  malaria  wo«ld  hii  prol>ably  stauiped  out 
in  a  siugle  year.  It  is  the  relapHea,  prnlKibly,  which  give  rise  to  the  new 
infections  at  tho  commencement  of  each  malarial  season. 
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Qumine  is,  no  doubt,  of  eome  iiae  Aa  a  proph^lnctic  againnt  malurial 
attacks ;  tlie  dose,  tiowcver,  requiri^  to  be  us  iiiuoh  os  Hve  graius  daily.  This, 
in  some  iudividuab,  briugs  aboiit  Uiatiirbauces  of  digcstiun  and  tjf  Iho  nervous 
sjstem.  Arsenic.  in  the  hunds  of  the  iLalians,  has  given  goud  rttBuUa 
Methylene  bhie  and  euchinin  have  not  yet  been  omployed  on  a  sufticientljr 
large  acule  to  judge  of  llieit  proidijlaclic  value.     No  drug  at  preseot  is 
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known  that  wiU  cause  the  disappearance  of  the  gaiuete  cella  from  the 
blood. 

ICoch  and  others  have  observed  that  it  is  the  uhihlrmi  in  a  coramuDity 
who  are  the  chicf  Hource  of  danger.  Blood  examinationH  of  nativB  childreu 
in  malarioua  diHtriets  ebould  thcretbre  be  undtfrtaken  and  qmniue 
administered  8y9tematicaily ;  al  (iret  free  of  coat,  but  as  soon  as  the  natives 
Icarn  to  appreciate  it«  value  they  can  be  made  to  pay  for  it.  When  uatives 
once  (^raap  the  fuct  that  mo8quitoe8  cauae  malaria,  mmie  of  them  wiM  no 
doubt  co-operate  with  the  Eui-opoans  in  altempts  made  to  exterminttte 
tbese  insects. 

LITERATURE.— The  Uterituro  on  M»l«m  is  pnormous.  Tho  rollovrin«  ia  ■  »election  of 
th«  mori-  inipiirUiit  wotk9  on  tho  aubject.  TIhmc  niarkcl  uiiSi  an  OHtorisk  crtnUifi  luure  or 
les«  full  Ijiblio^Tsi^hiei:— BAimANHi-LK  eOiiakhi.  "Coliev»Kiotie  delle  Mnulun«  maUrioh« 
dcIl'  uoiu«  iiHir  Anopliek«  e!«?ig«r,""  Aauid.  dei  LincH  VU.  1898,  No.  2.— Bicnami.  '•  Uf« 
Hiatory  of  tho  Maliiria  TaraBite  outiiiHe  tho  Bt>dy,"'  Lanccf,  Nov.  U.  18M,  Nov.  ai,  ISM.— 
*BmSAJJi  »ud  Marchiafava.  "Malari«,'*  TvxntiM  Ventury  IHclvonari,  o/  AftduiiU.— 
Ckili.      Ualaria    in   th«    LigHt  o/  Ntw   Satartht$,   tnmi.   by  Dr.    Ejrc,    1900,— /tUm. 


Unaiit  «1.— UiMAhlUN  MMUtciMiit  lukUria.    lAIfar  BiBiMM.  RoumF 
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jlnnitli  JPlyittu  SjperimfiUaU.—Goljai.  "SulU  inrimona  ntklkriot,"  Afxh.  pfr  U  w.  mtd., 
18$4.  —  KiiLMOti  ot  tClEMKK.  TVaitif  des  maladits  tUi  Paift  cfiaiult,  1&B9. —  Kocn.  Dit 
J/ataia  in  iktilAcA  OUo/rika  Kai»al  OtJiuiuUt.  xiv.  189?.— Lavrkan.  Paiudi$tnt,  18{ll.— 
Iditn.  TVatii  tin  patuitimnr.,  Mi90.-~Iti*m.  ralviistne  ti  Mouat%qut»,  JanuD  iv.  189».— 
MacCallih.  Journal  o/  J^Tperimenttl  Mfduinf,  1899,  vol.  iti.  No.  l.-^/dtnt.  Lancrt,  1S97, 
No.  I  J,  13iO.— Marcu  Al  x.  "  [»  {»ludianivttuS^Dogal,"  ATin.dtlJiitf.  fajUur.  — 'il\Kcai  a- 
rAVA,  BiUHAMi,  and  M.&NNABKi<a.  ij^dratumi  Socloty'8  Uo}tort,  1694,  vol.  d  — Manhoh, 
Troptcni  DiMnacs.  St-coml  cdition,  1900.  — Idtm,  OouUt4iiii«ii  Lcrturv,  1896.  —  Jdetn. 
B.  M.  J..  M»A,  vol.  ii.  pp.  UDft-UOS.  Sept.  'ii,  1808.— /rf<'wu  Lanctl.  1896,  vol.  U.  p.  1715.— 
'SiUm.  Allbutt'*  S^iUm  o/  .tfe/iicine,  vol.  viij.— Kom«,  P.  B.  .V.  J.,  Fel>.  1.  1896,  F«b.  26 
lB97,l>*cI8, 1897.  — /deut.  "IiitevUou  »f  Binl«  wit)i  ProtMPomii  by  tlie  BitoB  of  2Jo«initi)«B," 
Imliait  M'U.  (Jaz.,  No.  1,  1099.— Kkiu,  U.  C.  £.  M.  J.,  Stpt.  '^i.  18u8,  Feb.  10,  1900.— 
'ThaTKR.  LtfturM  OH  MaLiriai  Fevers,  1S98.  — *  Sl-hbcbk.  />w  A'nuU-An/(n  der  warmen 
Ltmitr,  IVOO.— *Nicvki:-Lkmaikx.  hfs  Hi-^atoioairtn  du.  paludiam«,  \Vi\.~  RepoH  o/ th» 
Li9rrpool  Bttfifdition  to  Sie-ra  Leone,  1809.  —  Dastkc.  PaUohfir  exi4vpu,  19w. — 
•  Nin-TALL,  o.  H.  K.  Johiu  f{vpkin$'  iieport,  viii,  Ott.  1899.—"  /dem.  Journai  o/  llygi*ru, 
No.  I,  1901.— GKAAAr.  Studi  di  uho  Zuolo^o  tulla  nutlana.—K.  RiaKOIaki).  Inttrvcitons 
d  tušogč  ddt  midirinit,  dea  jutturaluta,  H  det  rotfitjjeura.  Utportt  of  tke  Malaria  VoiHtnitaian 
to  Ud  JUpai  S<Kitly,  lifOO-1901.  PractUiontr,  U&rcli  1901.  Articlea  by  P.  Manson,  L.  W. 
SfttnboB,  »nd  D.  C.  Iteeui. 


Matignant  Pustule  (Cdtaneocs  Antuoak). 

Sre  oho  SpLKNic  Fevek. 

V^nition. — A  local  lesion  produced  by  thy  peuelraliou  of  tbe  aaitirax 
bucillus  or  of  its  spores  iulo  Ihe  »kin.  Thla  local  aflectioD  inuy  be 
foUi»wed  or  not  by  general  infectioD  ("  Splenic  Kever"). 

/ftstoricul- — Uood  descriptions  of  tbis  disease  havo  been  givca  by  variouB 
ADcient  wrileni,  but  it  waa  not  tUl  1769  tliat  Kouruitr  of  Bijon  recogniaed 
iUt  ivLiLiun  Lo  the  liandliog  of  liuir  and  wool  froiii  variouH  animala  In 
18fJ4  and  1865  Davaine  deuionstrated  the  presence  of  the  bac-illus  antbrux 
in  mtilignant  pustules  rentoved  by  eKcision.  Sinee  theo  good  deecriptious 
of  thiB  Icsiou  uud  of  it6  developiuont  havc  beeu  giveo  by  WagDer,  Koch 
(J876),  Tunier  (1882).  Coruil  aud  B-ibes  (1885),  Straua  (1887).  etc 

Etiology. — The  IhiciIIus  geDeralIy  invadea  the  skin  throtigh  s  vouiid, 
Bometimee  very  slight;  the  wound  uiay  be  infticted  at  tho  tiuie  it  ia 
produceil,  or  a  aimple  wound  may  aftervrurds  become  lafccted  by  coming  ia 
oontact  with  products  coutaiuin^  tlie  bacillus. 

Tbe  penona  moat  liable  to  infectioa  are : — 

1.  Those  coiniug  frequently  in  contnct  with  aninials  liable  to  a&thrax: 
drovers,  ehephertla,  faruienj,  farriers.  vcterinary  surgcons,  etc.,  who  are 
ejiposed  to  tbe  bitea  or  sliugs  ot  iuBOcte  thut  uiay  have  Hucked  the  blood  of 
tiving — or  reeted  on  tho  blood  or  llenh  of  duad — animaU  affected  with 
«tithrax.  The  bite  of  a  dog  which  had  recently  fed  on  aucb  a  carcase 
baa  been  knovvu  to  commuuicato  the  difloase. 

2.  Turaona  whD  have  to  liaodle  the  curciisea  of  animala.  or  more  rarely 
tho  bodies  of  patientt  tbjit  have  die<l  of  aplenic;  fever.  knockers,  butcbers, 
patbclogista,  etc.  In  »iich  cji-suh  the  ekin  of  tho  hands.  arma,  focG.  oock, 
■houldcn,  ftud  l^iAck  is  mr>st  liable  to  iDfectioo. 

3.  Thoae  wbo  handlu  variouH  auimal  products,  auch  aa  ofTal,  aklua,  hooft^ 
homa,  hair,  woul,  etu.,  amoug  wtiom  may  be  mentioued  tannera,  fell- 
monj^ers.  won|  and  hair  worken},  rag-sorters,  etc. 

Tlie  producta  vvhiL^h  comtnuaicat«  the  diseoae  in  sucb  caaea  aro  uaually 
G4.>nt.iiiiiiiatvd  W)tb  blood  uoutainiug  the  aiithrax  biiciltiis.  Tliia  orgamaoi, 
in  thu  prvHunct^  of  ;ur  aud  moisture,  aud  at  Muiiuiier^H  leu][)erature,  rapidly 
pfoduoes  aporea  which  adhere  to  ihe  »oiled  artiules.  Ah  thoee  spores  aru 
V6ry  roduting,  infection  u;uy  be  carried  to  considerable  distaucea  and  after 
loDg  inlorvolH  of  liiue. 
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DeacripHon  of  tke  McUig-nant  Ptutule. — '1'here  is  usuaIIj  only  one  spot 
iufected,  bul  ctises  may  occur  Id  which  two  ur  even  more  maliguant  pustules 
develap  aimultaneauslj'. 

For  from  one  to  three  dajs  after  inociilation  there  is  usuallj  no  othor 
evidence  of  dan^er  than  the  uound,  oftou  iusigniticant,  tlirough  which  the 
mjcrobe  has  penetrated.     (Incubatiou  period.) 

Then  in  tht  spaee  of  tweuty-l'our  to  lliirt,)'  lioiirs  (seuoiid  period)  a  amall 
pimple  rap)dly  foUowed  by  a  vesii-le  is  f(trtiied.  The  vesicle  is  tilled  witli 
clear  or  blood-etained  browiiish  fluid,  in  which  bacilii  are  U8uidly  found  in 
large  numbers;  thcy  are  alao  found  peuetrating  into  the  surrouuding 
Bpitheliuui  and  luto  the  8ubjacenl  svroUen  ijjipillaj  of  tlie  trua  Bkin.  The 
fonnation  of  this  vesiule  i«  actuimpanied  hy  a  prit:king  or  iU^hing  sensation  ; 
there  may  be  very  little  local  or  general  disLurliance.  Duriug  the  Ihird 
Htagc,  whicb  uauaily  laats  ouIy  one  or  two  day3,  and  uiuy  oven  be  8liort<?r, 
iiiarked  induratiou  of  the  ti^sueit  uuder  the  vesicle  becoiue^  luauifesL.  The 
patch  of  indaration  i»  Sattened  aud  of  a  Uvid  colcmr;  it  indicates  the 
beginning  of  necrosis.  Around  the  livid  patch  an  cedematous  swelUng 
appears,  formiug  a  kiml  iif  piile  or  congtisted  ureola,  the  clmracte-ra  of  which 
have  been  weU  described  by  Chaussier.  At  the  niargin  of  this  8Wollcn 
ring  secoudary  veaioles  may  form,  and  theso  sonietiuies  run  more  or  lesa 
complebely  Logother.  The  centnil  vesicle  colJapses,  aud  ifl  replaced  by  a 
browni8h,  or  nearly  black  eachar  coiujjoaed  of  blood-stained  tisaues  which 
have  undergone  necrosis  uuder  the  influeace  of  the  biicilli,  which  may 
sometimes  be  clearly  recognuied  in  this  crust-like  masp.  At  this  atoge, 
huwever,  the  bacillus  is  geuerally  most  abundant  at  the  margiu  of  uie 
eschar  and  in  the  adjaceut  lymphaUc  apacea. 

After  thitt  the  dark  alough  incniaaes  more  or  lesa  rapidly  in  &ize,  ifcs 
advancin^  mctrgin  l^eing  preceded  by  a  zone  of  congestion  and  cedeiua, 
whiu]»  may  be  comparatively  limited  or  involve  an  cxtensivc  aurface.  At 
this  «tage  (fnurt-U  stagc),  it  Ls  freqaeutly  dillicull  to  demoustrate  the 
preaence  of  the  bacillus  anthracis  in  the  ntjcrosed  or  diseaeed  tiaauea,  vvhich 
have  becorae  invaded  by  commou  orgaiiisms  of  putrefaction  and  pyogonio 
bactcria. 

A  conaiderable  degree  of  inflammatory  rcaotion,  aud  Huppurution  when 
they  occur,  judieate  the  actiou  of  the  pyogeuic  and  uther  uiicrolies. 

The  actual  size  of  the  ao-called  "  ptiatule"  is  variable ;  the  danger  to  life 
is  uot  proportioual  to  the  size  of  the  leaion. 

Huiuau  titisues  offcr  cousidcmbic  resistaneo  to  invasiou  by  the  authrax' 
buiillus,  80  that  in  uiany  laises.  ttie  infeetiou  remains  loi^Jil  and  does  not 
8eriuualy  threaten  life,  Penetration  of  the  lianilli  into  the  blood  streani 
may,  howevcr,  occur  at  auy  tirne  and  give  rise  to  the  veiy  fatal  authrax 
seplii»emia  (aiithraca:;mia). 

Dr.  Hamer  haa  collected  a  number  of  casea  \vlnch  had  been  observed  iu 
London  betvreen  the  ycar8  187^^  and  1893,  and  states  that  of  the  cjisea  in 
which  the  neck  vas  the  seat  i'f  the  leaion  about  40  per  cent  died;  of  thoso 
on  \vbi(;h  other  parts  of  the  akin  were  aflected,  12  per  uont  termiuuted 
fatally.  Tn  the  Bradford  diatrict,  out  of  27  casea  observed  from  1880  to 
1894.  13,  or  about  50  per  cent.  Rucmiubed. 

Trcalmefit. — Kxei8ion  at  as  early  a  date  as  possible  is  the  ooethod  of 
treatmeut  geuerally  adopted  in  tliis  i:ouniry.  The  inciaicm  ahould  be  made, 
as  far  a«  poK-ible,  tlirough  healthy  tis-sues,  in  any  eas^!  at  leaat  i  inch  firom 
the  margin  of  the  eschar.  Irrigation  and  trealuient  of  Lhe  wound  with 
1  in  20  carbolic  lotion,  1  in  1000  perchloride  f>f  mercurj  solution,  or 
biniodide  of  mercury  aolution,  have  beea  Bpecially  recomumndcd.     Hypo-' 
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dermic  injectioDs  of  ^jeciallj  prepued  solations  of  the  same  aalts  have  alao 
been  uaed  (see  Bell). 

In  aevenl  countriee  where  mali^ant  pustule  is  prevalent  the  uld 
treatment  hj  the  actual  cautety  la  in  favuur,  and  it  is  poesible  that  when 
thoraoghljr  carried  oul  thiH  mode  of  treatment  presents  aoine  advaatages 
over  the  eicision  metbod  which  iiiay  at  timea  favuur  ganeral  iufectiou  (aee 
klso  "  Splenic  Fever"). 

LITRHATCRE.— JoHK  Hekbt  Bkll.  Id  Clifford  Allbult'«  S^tUm  ^  JMieiM,  vol.  u. 
1897.— OoajitLUKl  Babkh.  i,^iA><^m»,«'<^,  toI.  ii.  1IJS5.  -Davaihk.  Cm^tM  Biadm  rf» 
VAia^imit  4*i  JfncnoM,  ISM  uhI  ISOS.— Uamkb.  ^nntiaJ  Rtp&rt  UmiM  C»%mlf  Onmni, 
1S94.— ^aAtin.      Annaittde  t  /nalitul  FtuUur,  i.  1887. 
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I>KyiNiTio.N. — Tlie  word  "roalingering"  ift  derived,  through  the  Freoch 
vuUinffre,  froni  the  Latin  malua  oeger,  and  denotes  a  bad  or  buae  form  of 
iudispusitiuu. 

By  the  term  "  uiiilingering  '  i»  meunt  auy  purely  voIuntaiy  iiimulatioD 
of  illnee«,  and  thin  may  be  ex)tibiteti  aa  eithor  a  mere  preteuce.  or  aa 
an  exaggeratioD  of  some  already  exi8ting  ailment,  or  aa  a  morbid  atatc 
or  wound  eucirely  produced  by  artificial  rnoans.  Pretendcd  (uiscs  ufu 
termed  fictitioua,  and  purpDsuly  produced  oaaes  are  termed  /aclitiutu. 
Thcre  are  many  caaes  where  Toluntary  maliugeriDg  and  involuntary  simu- 
Utioa  are  blended  in  Ihe  same  subject.  in  which  condiiion  we  have  ttrrDous 
pum*cty  OBSOciated  \vith  miliugohog.  And  the  pmclitiouer  who  deoires  tu 
aoquire  a  acifiutitic  aud  uinirate  kuowledge  of  maliugeriiig  miist  differ- 
entiate  veTy  carefuUy  nervous  Hymptoma  from  thoea  which  are  vohinUirilj 
feigned. 

It  haa  becomo  eustoinary  of  late  ycars  to  clouk  under  the  tonn  "  nei 
thuniii "  miiuy  ciiitea  of  clear  vohmtary  im{>oHture ;  aud  vhilat  we  fiiUr' 
approciat«  the  vagahea  umi  erriitii;  action  wIiiL-h  aii  »xhH.uated,  or  concuased, 
or  fhockod  nervous  0y8tem  may  indulge  in,  we  aee  with  r^ret  a  teadeuoy  to 
a  oobfuaiou  of  nervous  wilh  voluncary  pheaomeoa.  'Biis  is  more  pro- 
nounced  in  the  Fnmcli  m.^hoola  of  medicine  thau  ta  our  owo,  and  we  miial 
inainLain  a  le\'el  judgmeut  in  uach  caae  of  ohecure  Hymptouui  which  meeU 
us.  and  not  be  carried  awaj  from  tbe  piuotical  isaue  by  any  too  dogmatio 
or  scholastic  coosidurutioiUk 

It  ia  iruc  ihui  tip  tosoni«  twenty  jears  agt)  the  miatake  wu8  uuide  of 
not  attribiiting  enutigb  U>  ibu  iiuinhibiteil  UHrvoita  uvuI^-mu  in  caaes  of  nervo 
hreak-down,  but  wu  »re  iii  datigiT  now  of  ]iaatung  to  the  othor  extremo,  and 
of  inaking  the  neuroses  responsible  for  too  miich.     When  some  would  have 
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U8  view  coiiiuiou  robbery  and  luisdemeaDour  as  the  f'requtiiit  reault 
"  ambiilatorj  autoinatisni  ";  vvheii  w«  hav«  arrived  uC  a  |K>int  where  a 
couut7  oourt  judge  can  give  a  tiuaucial  verdict  to  a  man  who8e  frieuda 
aUribute  a  ptiralyais  of  thc  brata  with  rapidly  eusuing  deiiicntia  to  a  aamU 
injurv  to  Ihti  fooL,  the  tirne  is  come  wheu  vve  should  p4iu»e  aud  coualder 
where  modern  neurology  ia  leadinj^  us  to, 

HiSTOKiCAL. — Malingering,  Uie  any  other  form  of  deceit,  is  no  new 
thiug.  Iq  the  Scripturee  vve  road  of  liachel  eiiuulaliug  indispositioii  in 
order  to  faclUtate  the  ooncealment  of  the  stoleu  idola  of  Latmn.  Xiug 
David  feigned  nmrlnesa  to  avoid  dauger.  In  i>rofan6  history  we  read  of 
bolon  feigning  inania  with  a  patriotic  motiva  Cardinal  Mont^ilto  feigiied 
cxtreme  debiUty  and  dccay  a3  a  meatiB  of  obtaining  the  papacy  on  tlie  death 
of  Crregory  XIII.,  and  uudcr  ciruumatant!cs  whea  thc  condavc  of  uardinala 
would  not  have  eltnited  a  prelate  like]y  to  be  long-Uved.  And  we  are  told 
that  as  aoon  jia  Montalto  bet-jiine  "  Sestu«  V.,"  he  declared  hie  Buccessful 
imposture  to  the  cardinals  and  to  the  world,  by  assiumng  an  erect  and 
vigorous  poature,  and  by  singijig  in  stentoriau  toneš  the  "Te  Dcum!'*™ 
Ewex,  the  favourite  of  EUzabeth,  feigned  illnesa  to  procure  the  queeu'8^ 
conipassiou.  Gastavus  Adolphus  IV.  of  S\vcden  sirnulatcd  a  wound  of  the 
leg.  We  are  lold  by  Rodericu3  a  Castre  tliat  iu  1538  Portuguese  soldiers 
and  Btiilors  "  made  thomsolveH  ill,  and  oiuHed  tlit:mHelvca  to  l)e  blod,"  to<i 
avoid  service  against  the  Engliah.  Foder<j,  refeiTin^'  to  the  tiuie  wheu,  in 
France,  thc  conscription  proeaed  heavilj  on  tho  youth  of  the  country,  8ay8 
thal  "  the  art  of  feiguiitg  disease  was  brought  to  suclu  perPeclion  as  to 
render  it  an  diflicult  to  dutec^t  a  feignud  a^  to  L^n^  a  nutl  dise^i»e."  And  in 
the  Diarifs  of  a  Ladij  of  Qfia!il.y  vve  are  told  that  Queen  Caroline,  \vhen  a 
girl  of  8ixtecn,  being  prevented  by  her  niuther,  the  Duche.ss  of  Bninffivick, 
from  attouding  balls,  feigned  prGgnancy  and  creatod  a  court  soaudal,  caused 
the  accouuheur  to  be  suininoned,  and,  haviug  whitened  Imr  fuce  autl  made  a 
great  di8play  of  apjMirent  suHering,  finally  tmunded  froin  her  bed  and 
excla)med  to  her  mother,  "  Will  you  keep  me  another  timu  from  a  bali  i  "     m 

Motive. — Motive  of  some    kind   is  always  prcscnt  in  casea  of  purefl 
maliugeriug ;   aud    often    too   iu    the   miimcries    of    the    liyaberiwil    and 
iieurasthenic,  motive  alao  coniea  into  play.     When  we  have  neurotic  8ub-^ 
jecta  to  deal  with  we  must  endeavour  to  separate  the  voluntary  from  the  ■ 
involuntary  manifestations.     The  insaue,  by  the  way,  cun  nialingor,  unlcss 
too  far  goue  in  dementia ;  and  the  writor  has  secu  hullaoiiLatiuuu  elearly 
assumed  by  a  highlv  educated  prisoutr  who  wiib  bring  *;xamiued  in  con-^ 
Bultation  with  a  vievv  to  hig  liberation,  as  a  remedial  meaaure  for  genuine  B 
thrčatening  niental  break-down  ;  the  patient  evidently  vviabod  to  u^aist  the 
wriler  in  demonstrating  the  dcsirabiUty  of  releaso.      Hia  halluciuatioua. 
wepe  discounted  in  the  prognosis.     His  8peedy  relea«?,  recommended  owing 
to  his  actual  state,  wa8  followed  by  mental  recuperation. 

The  chief  uiotives  occnr  ae  foUow8  : — 

(«.)  Prisonrrs  itr  Persons  mvaUiiUf  Triai.— In  the  ca.sc  of  prLsoncrs  much 
can  be  gaiued  by  the  snccesaful  feiguiug  of  diseanH.  Diets  are  improved ; 
comforts  and  llie  ease  of  hospital  aecured;  change  of  air  may  be  obtaincd 
by  removal  to  an  inftrmaiT  atation.  Kelease  may  foUow  the  e&tabUshment 
of  a  "  mental  wt'aknes8."  I*uniahnients  uiay  be  avoidcd  wherc  tho  plea  of 
irre8|Mjnjiibility  is  8ncccsafully  auggcsted.  Many  erimiuala  prtfer  the 
indulgence  enjoyed  in  a  lunatiu  asytum  to  the  diHcipline  i>f  tho  gaol.  And 
if  once  a  criminal  can  establish  a  record  of  "  insauity,"  or  cven  of  "  epilepsj'/* 
he  kuows  how  valuable  such  a  Btigma  may  be  to  hlm,  if  hit^  future  career 
«hou]d  happen  to  hring  him  into  tho  dock  on  a  charge  of  murder. 
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In  tfae  zouu^emeni  of  prisooets  grMler  scnas  shoold  b«  Uid  upcm  thej 
preventiou  of  undeaen  ed  "  insuie  hjatan«  "  being  •cquired  hr  cvtUid 
iride-a«mke  and  healthv  LTiminal&     The  doUh  penaltr  is  ooavvrtibfe  inko 
impnsoomeat  if  a  (amilr  hi^torj  of  insEinitT  is  procanble. 

IrrespoofiibilitT  upjn  utental  grounds  fonus  a  verv  vekome  elcnk  (or 
penoDS  in  good  position  charged  with  indcL-eot  condud,  and  bar«  Um 
motire  for  '  inaane "  malii^ering  miiv  be  imm^nae.  Nor  uinst  it  be 
focgotten  tbat  an^  adraocing  and  ~  incuralde  "  diaea^  can  in  Uiese  dajs  of 
en^gecsted  hunumitarianism  obtain  a  prisoner  his  kIčasc.  And  it  u  a 
maUer  of  common  offidal  kaowledge  that  "  incurablo  "  oaaes  whieh  have 
been  releaaed  sometimes  redmi  very  ropidlv  wilb  a  Qew  sentenoe  for  a  uew 
crime*  and  in  exi»llent  bealLb,  onlj  lo  fall  into  an  "  incunible  "  staCe  Mioe 
nne  on  pftasing  through  the  prisoD  gat<e '. 

(h)  I\naiteuU  Gain. — ^Wbere  monetan*  gain  can  folUm-  muUuj^hng,  Ihe 
motive  \b  DatunUlv  very  atroug.  Henc«  »'e  sde  mucb  exag};entioD  and 
some  very  clear  aliaolul«  malingering  atlempted  hy  claimantft  in  i'«rious 
Idndfl  of  iuaurauce  cai*a  for  "  accidenta."  Probablv  ihe  moal  ili»tinr|. 
nulingering  ia  mpt  with  in  claiuis  aftvr  a  niilwa)-  accident.  Maiiv  ren' 
dishoDeftt  clainiB  and  groealy  ex^^rat«d  8}*mptoms  are  presentfid  after 
elight  Street  aocidenta ;  and  amongst  vorknicn  claiining  against  cuiployctra 
vre  see  a  great  tendcncv  to  e£aggeratiou  and  protmctiou  uf  diattilpiuent, 
Boiuetinmf)  tnilj  due  to  "  Lrauumtic  uintrasltieniii,"  but  ven'  ofl^ii  ibie  tO 
the  newlj  acquired  iliMike  fnr  Ubour  induced  br  tbe  eiitV>n:«d  idleiMMS 
neceasitated  hy  a  sur^jical  tnjur}-. 

(<■)  Ptntions  aiui  Bcnefits  /rom  Ciubt  ami  Okariktble  SoeitUti. — The 
undulj  earlj  ac^uisitiou  c)f  a  Croverumunt  peosiou,  or  the  deaire  to  unfairlr 
enjojr  otber  benetite.  often  iictK  iis  a  motive  for  umulation  or  esaggeration. 

{d)  Sotd%€n  ajul  Sailors. — In  the  annv  and  navj  timlingerJng  used  to 
be  of  vei7  common  occurrencc.  Self-muiiUtioD  evcn  \viis  oftou  pmctisi-d  in 
unler  to  avuid  autive  Hervice.  Rheutiiati.siii,  madncH«.  and  tlie  hku  wt'r\>  siuiii- 
Utcd  in  order  thereb^  to  evade  diacipliue  and  dutiea.  An  iinproved  r^ard 
for  the  wellbeing  of  the  men  ban  lejutenet^l  tbe^te  oociirreuces.  Stili  maliuger- 
iog  on^ure  in  the  seniccs,  and  ninst  be  borno  in  mind. 

(<•)  Bfjgars  and  7'ramfni. — Ahus  and  gympathy  are  sougbl  by  theHe 
[leraonH  by  a  disptii)-  of  loallusiime  aores,  woundH,  wa«ted  linibf«,  and  the  like, 
urhich  Jire  ofttn  self-indnced.  Tbe  "fits"  of  such  pernona  UiMimnd  the 
closest  Boriitiny  beforc  being  acceptod  as  genuino.  £6peciaUy  shoidil  we 
view  \vith  the  greatest  »uspicion  "tits"  which  occur  at  uiomeul«  vvheii 
8yniputhy  and  practiual  lienetit  are  likely  to  auinie  to  tlie  siifTorure.  Thns, 
too,  when  a  prusoner  in  the  dock  has  a  "  tit "  we  aliould  remembur  haw 
viluuble,  an  a  bid  fnr  syuipaihy,  aiich  a  manifcstation  muy  lie. 

(/)  Imitation  iti  aliiiuat  iuvuliiQtarily  productive  of  itiiUingeriiig  iii 
aome  ueuro|Mithie  aubjecte,  eHi>eL-ially  in  (»uneL-liuu  \vith  epileptic  Hta. 

(^)  ChUitrfn  Bometimen  tind  the  motive  for  Himnliition  in  the  d&*<ire  to 
HToid  ledaons  or  to  vrreok  vengoance  upon  teachers  who  buve  puniahcd 
ibem.  AntI  caaeH  are  ou  reconl  of  childreu  niaUugering  v(Ty  cuuniuglv 
and  obntinately,  and  with  a  kuouleil*^  of  ayniptoniM  i>t.'ytind  ihal  which  wo 
shoiild  fl  priori  cn-dit  theiii  with.  (Jenerally,  however,  the  plienonieuu 
itidiail«.'  iu  Ihede  vouiig  BiihjoctH  ft  liistinct  nervoua  pathogeiuMtA  wiUi 
marked  neurutic  taint.  which  ahuuld  Ijo  conaiderod  in  our  truatuieut. 

In  adtiitiou  lo  ihe  abuve-uuuied  niulivuii.  uhiob  u)uitfly  affecl  the 
hnmhter  cloiisee  of  tho  cnmnmntty,  ve  miial  remeuilur  tbat,  juiit  as  poiiea 
ftnd  kinga  have  maliugered  on  iMjuiuiiotii*,  vre  mtmt  not  be  surprised  to  tind 
CMM  AiiMi  luuuugst  tbe  gciierally  Mell-itt-d<>  clasBCH. 
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Oenebal  CoNSiDERATiONS. — Sinoe  when  malingering  is  met  nith  in  prao- 
tice  it  is  nut  heralded  hy  aDy  warniog,  but  coiueg  upoo  us  quite  unexp60tedly, 
we  should  a«iuire  the  Iiabit  of  automatic:aUy  looking  for  any  hiznrre  and 
atrange  sjiiipConiR  in  cmr  routine  work ;  Hnd  this  attitiide  need  not  entail 
anj  suspicion  in  oiir  habit  of  observatiou,  auj  more  tban  it  woiild  be 
**  Buspioious  "  to  habituallj,  in  a  febrile  or  doubtful  caae,  exaniine  the  urine 
for  albumiu.  Wheu  auy  strauge  gyniptoniii  strike  na,  our  uiiud  should 
naturally  conceive  the  poeMibility  iif  malingering.  And  Iming  t!iuH  ready  ^ 
to  appreciate  any  peculiarities  in  gij^ne  or  B\'Tiiptoins,  \ve  shall  jjraap  tbdfl 
aigniticauce  uf  atnuil  ptieuomeua  in  suoh  a  way  as  to  ofteu  obtain  clues, 
wlucti  if  loat  at  the  moment  may  not  occur  aj^ain.  For  it  is  a  foct  that  if 
we  onoe  aocept  a  feiguud  uase  aa  gentiinu,  and  uommeni:«  ita  tn^atment  on 
correspnnding  lines,  we  are  verv  linble  to  oontinue  progresa  in  the  viciouB 
circle  which  bas  beooine  eatablished.  Thus  a  man  who  had  somethiug  to 
gaiu  by  illncss,  and  who  had  beea  treated  For  some  yoara  as  the  subject  of 
diabetes,  and  had  I)«en  oertified  to  tliat  efTect  by  Houie  iiby8ii;iau8  ot  repute, 
vras  found  to  be  a  oonfinned  and  mot^t  persistent  mulin^^rer.  Thia  dis- 
covery  was  uiade  nierelv  tbrough  an  habilual  (:uKt4)m  on  the  ubst^r^-er'«  part  ol" 
taking  no  disease  for  granted,  until  elemenU  of  error  in  diagnosis  had  been 
removed.     The  grocer'a  sbop  may  be  the  source  of  the  sugar  iu  the  urine ! 

It  often  happoDS  that  some  very  trillizig  matter  wiJLI  warn  us  of  the 
propinquity  of  maliugeriug,  il'  we  have  actiuired  the  habit  of  close  observa- 
tiou of  details.  Inus  an  uHtentatinus  rLrr>iy  of  medicino  Kittles,  an 
unneoes8ary  amount  of  bandages  around  a  part,  an  escesnive  limp,  aii 
appearance  of  undue  pain  upon  some  aimple  nianipulative  examination  ; 
auy  of  these  aigus  may  suggeat  the  traud.  It  will  l)e  ufteu  found  that  the 
natural  pain  dut:  to  a  utated  iujijry  uun,  iu  a  muUngerer,  ha  tran^fem^d  by 
the  esaminer  to  a  npw  locality  by  the  mere  procR'«  of  making  a  prei«nce 
of  having  inistaken  the  locaUty  of  lesion ;  thus  a  muhngerer  wiio  com- 
plaina  of  a  tcnder  luuibar  region  wiU  ofton,  at  tho  t-nd  uf  au  esariduation 
ao  uonducted,  liave  trausIVrred  his  compluiut  to  llio  uuBtiil  region,  or  evi-n 
in  some  caaea  to  the  scupular  reginn.  We  gbould  in(]uire  aa  to  the  stated 
origin  of  an  injury,  or  the  cause  of  an  illuesa,  and  ^^auge  ver}*  carefully  thefl 
oonsistenoj  of  the  cause  and  effeot.  We.  should  inako  the  paticut  state™ 
his  owu  subjectivo  scosations,  and  we  should  not  ask  Uudimj  <fuesiwns. 
'We  should  ijompare  upposite  aides  uf  the  bodv  very  ohiselv  for  altemtious 
of  outlino,  and  we  shouhl  hahitually  measure  and  wi  verify  oljservalions  i»f 
size,  und  a]iparent  anoinalies  of  niassee  and  brmy  ^mints. 

Wc  should  alIow  ample  timc  for  teinporary  ahuoruialitieH,  »uuh  a« 
palpitatiunH,  svreatiugs.  or  dyspuu^as,  to  gubside,  where  it  is  possible  that 
they  have  been  voluntarily  induced.  We  niust  8tndy  closelv  the  relation 
of  the  stated  subjective  8ymptnras  to  what  should  be  truly  preacnt  in  a 
given  caae  of  disease.  The  thermometer  is  a  valuable  allv.  Wl'  sliuuld 
reuiembur  the  relation  bt;t\veen  boiUly  weiglit  aud  liealtli.  Facial  ex- 
pcesaion,  fine  Iremors  (\vluch  ar«  Uf4uully  genuine),  und  coarae  trenihllnga 
(whioh  are  genemlly  aasumeii),  and  the  cntire  jrrfsentjiicnt  of  the  patienc 
inust  be  noled  clo6ely.  In  iuqidring  into  doubtful  cases  nf  insauity  we 
shall  6nd  faoiol  expresaiou,  "  subjeut-consciousuess,"  aud  "  object-iiouscious- 
ness"  in  tbeir  varying  degrees  of  itiucb  instructive  moment.  The  degrees 
of  memorv.  humour,  i^uicknesa  of  ref1ex  or  tderintu,  both  phyaical  and 
mental;  the  presence  or  absence  of  emotional  con^tiona;  tlie  varying 
degrees  of  oontrol ;  abeence  or  preaence  of  expIo8ive  temper ;  formatiou  uf 
head;  absence  or  presence  of  the  atigmaUi  uf  degenerati^in,  of  nld  head 
injurie«.  of  pupillary  iue^ualities,  listleasnesa  of  manner,  regard  or  disr^ard 
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floggin^  triangle!  Another  laMh  was  ordered  and  vet  another,  wheii 
suu(lenly  the  mac  Htrelchc^i  liis  iniisclcs  and  swore  ttt  the  doctor,  and  com- 
meuued  to  aing  a  vulynr  popular  Hong,  which  he  contlmied  until  the  end  of 
his  allotCed  number  nf  lashes,  l)earing  the  punislnuHnt  withunt  any  furtber 
signa  of  undue  incunveuience.  Of  courao  tliia  is  au  example  nf  an  extremu 
ciiae  of  ttssumptiou  of  resp"n.sibility.  but  had  it  beeu  sliirked  an  epideuiic  of 
iiiHlingering  would  Imve  fulbivved  the  Hin^ieas  uf  tbat  iiutorious  irupoetor. 

In  otJmr  VBry  rieHnite  vinja  one  has  Bnnietimea  Ut  riak  oue'8  reputation 
on  oiie'9  opinion,  and  he  who  \viU  not  take  this  risk  need  not  bope  t«  be 
suooeaBful  in  upsecting  malingcred  planet.  Apart  from  the  posslbilitj  of  a 
wroiig  diagnosi«,  whiub  should  not  t«rrnriHe  iis  if  we  have  experioiice  and 
use  Hound  judj^ment  in  the  laiscH  irs  q\ieatinn,  \ve  bave  alwaya  to  take  the 
inhniteBinuil  risk  of  some  uew  and  sudden  lesion  arising  t^  jmt  an  nndeserved 
asipect  of  orrur  upim  our  diagnusis;  na  wbt:u  un  unduubted  and  ridJculouH 
malingcrer,  who  had  ackuowIedged  bis  fraud,  8ubaof|ucntly,  while  stili  iu 
hoHpital,  lapHed  into  a  comatose  Htat«,  and  died  of  a  Hiimll  aneury8iiiul  rupture 
in  the  base  of  tbc  brain. 

In  the  militar)'  aml  naval  aen'icei4  and  in  priscms  it  constitutea  a  largc 
l«trt  of  pnre  tlit(y  lliat  the  doctors  »hrnild  acrpiire,  and,  boldlv  if  laiulioualj, 
use  a  wide  experieiice  in  arrusting  niaUngering;  and,  of  conrse,  oflicers  in 
those  aphcros  of  practice  havc  ibe  opporlanil,y  of  gaining  tbis  kind  of 
expertue8H.  On  tlie  uther  Iiand,  the  general  praotitioner  bas  not  the  same 
induuenient  of  diity  to  inculcate  an  ever-present  remiinesa  tn  detect  and 
corabat  iinposture.  Nnr  can  he  have  the  sauie  apportiinitv  of  seeing 
nunierous  cascs ;  nor  can  it  l»o  dcmanded  of  the  lamily  dootor  that  lie  should 
attack  nialingering  with  auch  conmge  na  ought  to  characteriae  puhlic 
servanCa. 

^Iijst  caaea  of  unchecked  nialin^rinj;;  are  so,  Tiierely  l>eoau8e  !l  oritiual 
atage  ia  reached  in  the  plan  of  detection  ot  upaetting,  wbere  the  doctor 
bccomes  unduly  tiniiiL  Cowardii:e  couies  into  play  wben  ouIy  ej:fie-me caution 
ahuuhl  be  added  to  tlie  same  firm  deuieanour  which  bas  gnue  before.  We 
are  aotuallv  ni'W  treating  nf  a  nietbod  of  ncietitifit'  procedure  Nvhinb  niight 
well  be  tenned  "  dcttctire  medicine,"  and.  Jttiesse,  astuteness  and  projier 
valuation  of  sniall  indications  only  Icad  up  t'«  the  stago  where,  so  to  apeak. 
an  actual  "  arresL "  has  to  Vje  made ;  and  theu  the  point  is  reached  whore 
great  luoral  courage  and  readiness  to  assunie  be4ivy  reHponaibilitv  niuat 
Bometimes  coina  into  play.  In  cbecking  atid  giving  one'B  final  opinion  up<m 
iiMiM  maJingrring  tbe  highest  degree  of  this  oourage  is  called  for.  so  great 
is  the  respousibiiitv  assuuied  by  ttie  i-ertificaliou  of  sanitv,  and  the  coincident; 
aaauniiitiiin  of  the  moral  reBpon8ibi]it.y  Ibr  aDy  cnn8e(pienwiH  that  may  ensue 
when  the  nialingerer  is  aUowed  to  be  at  large. 

Before  proceeding  to  treat  in  detail  of  casea  of  piire  nialingering,  it 
ajtpearn  nccoasarv  to  lijuch  upoa  tbe  subject  of  nervoiis  unmicry,  since  ita 
inanifeslialions  are  often  tut  verv  (•.]nHpJy  related  tfl  tbos«  of  absolute 
voluntory  siniulation;  and  the  subject  of  tbia  articlo  wonld  be  im|>erfectly 
reviewod  if  we  ouiitted  to  inelude  in  our  picture  some  featiires  of  the  lesa 
voInntary  and  the  truly  pathological  kiud  of  uiiniiory. 

Nehvous  MtMIfiiiv  rm  Neubo-Mimesis. — Tlie  neiiroaes  associated  with 
hystn'ia  and  nfiirafithrnia  aro  responsilde  fnr  smne  of  tbn  mnst  confusing 
and  misleading  instances  of  simulated  diseane,  in  w!iich  some  of  tlie 
8ymptoni8  are  undoubtodly  ofteti  aasumed  iutentiiiually  and  with  motives. 
Tliere  is  na  speciallv  pnvileged  )>reri>gattve  enjoyed  by  tbe  ueurastlienic  or 
hvsterical  anbject  \vhicb  renders  hiin  inijwrviou8  tn  ba«e  nr  trivial  motivea; 
hence  we  nmst  not  be  led  away  by  the  idea  that  a  person  bas  only  to  ba 
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kfHicted  with  one  of  these  neuroees  to  ensure  hls  actinfj;,  aa  far  as  his  wiU 
icaa  )!fl,  huDoumbly.  Ni>w,  our  duty  is  lo  decide  whiuh  pltenomena  and 
*4)oniplaiQt8  tire  due  to  tlie  neuruaia,  nud  wliicli  lo  obUque  uiuti%'<!S. 

The  reader  \vouId  do  veli,  in  thiH  connection,  to  studj  the  Hrttclen 
"  HyBteria  "  and  "  Neurasthenia  "  in  other  parU  of  this  Eucjclopjedia, 

lu  tiiese  actual  ueuro-cacbectic  couditions  we  meet  u-ith  examples  of 
limulatcd  morbid  Htates  \vhich  prcseut  llie  snhjecttve  B^mpt^jnia  of  almi.«t 
fery  conceivable  ailnienl,  and  whiuli  fre<iuentlj"  run  courses  8i>  prutracted 
\ma  to  induce  real  organic  disease,  aa  the  ontconic  of  the  eshansting  effeut-s 
of  the  accoiupan^iii^  circumstaucea.  Moreover,  the  veri&imilitudes  met  with 
are  often  uiost  dithciilt  to  disentangle  from  the  rcal  facts,  aa  the  patienLs 
nen'oua  a^atem,  ruuning  riot  through  delicieut  inliibiUir}'  contml,  lakes  the 
bit  betweHn  ifca  teeth.  as  it  were,  and  more  or  Iors  nutomatically  lets  loose 
Bvniptoiiis  and  signs  ao  various  and  so  obecure  as  to  often  l>alHe  and  defeat 
our  uttemi>ts  at  a  corrcct  diagnoais.  Wherc  factitious  wounds  and  seiui- 
valuntary  deceit  are  auperadded,  we  are  confrouted  with  the  muat  diflicult 
_cwe8  which  we  can  1^  called  upou  to  grapple  with.  Pajchic,  vaso-motor, 
iDtor,  aud  »ensorj  fuiictiona  may  ali  becouie  derauged  in  the  same  caae, 
and  Llie  uioral  »enae  ia  frci|uenlly  {Krverie«!  at  the  aame  tirne. 

The  siuiuhition  f«e«n  iu  nntraMhenia  ia  often  aesociated  with  accidenta 
whii?h,  throii;j;h  shock  and  fright,  frequently  produce  this  neurosi«^  Thus  we 
have  the  teudtr  spirnil  spots,  the  lethar^ic  couditiou,  emotioual  states,  rigid 
fhacka,  paina  in  jninta,  and  ao  forth.  Mentul  worr}'  and  auHpenae  are  the 
wor8l  enemiea  of  the  neuraathenir  jkatient ;  and  thus  it  is  that  the  "  eettle- 
ment "  of  their  accident  claims  after  injnrj',  trne  or  aaaumed,  is  verv  ofteu 
follnwwl  by  a  vcry  rapid  r«:ovcry.  So  rcmarkable  are  these  recoveries  that 
we  may  Munutinics  be  led  L«  coumder  the  ]iaat  coni  liti«  ms  aa  haviuy;  been 
purely  malingered.  when  nervniis  tenaion  or  exha«Hti<in  have  actnally  i)een 
real  and  powerrul  factora  in  the  čase.  Too  great  stress  cannot  lie  laid  on 
the  eOect  of  mcntal  pcrturbation  and  worry,  vritb  the  constant  auspenae 
involved  in  litii^fation,  with  Lhe  Iiai-uaaing  eflecta  of  frequent  sur^cal  and 
medical  examiiiatinn.s  hy  tho  jtutifmt'^  »wn  and  by  strange  niedical  men. 
~re  mnst  als<i  bear  in  luiud  lliat  oocasions  arine  thnpiigh  injudicious  leadin;; 
|UMtiont)  put  hy  weU-nieaning  but  not  very  vriše  practitioners,  which 
opcrate  aa  sngijf.stion»  to  tfaese  highly  susceptiblc  suDerera,  whereby  new 
Buhjectivf^  8ynii>tun]a  are  aet  in  uioliim.  And  if  we  add  to  thene  dinorgan- 
ifling  element«  the  not  infre4]uent  instances  wbere  the  prosjinct  of  Hnancial 
in  hae  ton  niuch  cngaged  the  neuniatlienics  mind,  and  hoa  ao  moditied 
uorrect  s^nse  of  bonour  as  to  produce  in  him  a  courso  of  conduct  Icaving 
conacinuKneaa  of  defieient  probity.  wlie.re  jierbu]«  primripli*  \\m  for  the 
'Brst  time  bccome  tainted ;  here  wc  have  a  condition  in  whicb  a  "  settle- 
meot "  beconies  the  only  me&as  of  eummoning  bock  the  l>etter  "  ego  "  which 
tan  reinatate  thu  aelf^respect  aud  moral  tone  neceaHary  for  cnergotic  and 
correct  conduct. 

In  thi«  connection,  in  Allbntt'8  Sitfutem  u/  Mrdirine,  voL  liiL,  Mr. 
Victor  Ibifhlcv  haa  wi8ely  urged  that  the  doctnrs  acting  for  plaintilf  and 
dirfcmiaut  shuuld  meet  in  consultaiion  over  suoh  oaaes  beforo  they  proceed 
to  »lurt,  a  mcthtMl  wbich  wonId  prevenl  the  freqacnt  malingering  N^hioh 
nmult«  from  the  aliaenc«  of  thia  cuatotu,  aa  ia  too  oft«n  aoen.  There  u  much 
of  B  auhjer.livf  nature,  and  even  of  an  ob}ective  kind.  that  can  I«  winnnwiHl 
«ut  of  these  cbiiuiH  by  cuurteuus,  cmiragoous.  and  finn,  logical.  (fon^ultativr 
oumpartai.)0  of  ripininus,  a  pr<x;cdnri'  whic'h  gt>efl  far  to  prepare  anth  laflca 
for  the  judicinl  nitciaiou  in  (»mrt ;  aiiil  men  if  the  imrnodiate  ruault  \»  nut  a 
"  »ettleineot  out  of  cotirt,"  we  inay  at  any  nite  avoid  the  diseredit  to  our 
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profcsaion,  due  to  thc  glariag  discrcpancics  in  evidence,  which  so  often 
ariae  wlien  doctore  are  coiifronted  hy  harmUTs. 

In  Rtudying  these  neuraathenic  caaes.  CBiieciallv  in  connectinn  wifch 
raUway  and  other  accidenta  where  compensation  is  claimed,  we  wonId  refer 
the  readerto  the  claaoic  woTkB  of  Erichsen  aud  Page,  \vliich  dcal  with  the 
Huljject  froin  soincwhat  opposiug  poiuta  of  view,  and  thoat*  \vork8  have  lost 
none  nt"  their  iisefuIneaH  i>y  lieing  now  of  a  B(mifiwhat  aiitifjuatud  date.  A 
])eru8al  of  thnse  works,  coupled  vrith  experienc«,  will  Icad  ur  to  the  conclu- 
Biou  Ihut  an  appfijrentij  grave  spinal  cancusiiion  wilh  subsequentapparently 
bopelcBa  disableuicnt  iiia)'  be  recovered  from,  aftcr  montbs  of  Burgical  and 
medical  attenbioa  have  proved  unavailing,  direcLly  a  law-Huit  Iiuh  resulted 
in  Riilistantial  dama^es  for  the  plaintiff.  To  cit*  anotber  frequent  oxaniple: 
an  appareutlj  almual  insigniticant  Btrain  of  ligament,  in  connection  with 
the  vertcbnil  column,  may  reoUj  cntail  const^uencea  wbich  lead  to  con- 
aiderabl«  and  prolonged  di^ableiuent.  Heuce  w€  should  approach  any 
ofneitre  čase  with  a  perfectli/  unbiassed  mind,  eithfr  in  the  patienfs  /avour 
or  <igainM  his  supj)Osed  interests. 

Malincekini;  (Deliberate  and  Planned). — In  the  selection  of  VMaeM  which 
folIow,  whicb  is  nece»BariIy  merely  a  brief  one.  we  liave  drawn  from  past 
and  modem  modical  rocords,  and  also  from  our  own  personul  experience. 
A  reference  tu  the  bibIiography  appended  will  euable  the  reader  to  augment 
hig  Btudies  of  conen. 

It  musl  be  understood  here  titat  the  faoiUty  of  detection  of,  and  the 
ability  to  tenninate,  a  eoheme  of  imposture  will  depend  entirely  upon  the 
personalitj/  of  the  iudividual  practitiouer.  Medical,  sur^ieal,  phy8iologiiial, 
and  i)sycili<ib)git;al  siiientje  i«  the  baiuB  of  ali  oiirrecit  detection,  but  huccess 
will  follow  only  wbere  a  8!trewd  obseiration  is  coupled  witb  acientific 
knowledge,  and  where  a  certain  natural  f{iculty  esists  of  inaking  rapid 
logicol  ooncluflion8  from  the  objcctive  Htudy  of  a  čase.  Also  a  very  vcrsatile 
and  ready  reaource  ia  needcd  wibb  which  to  follow  up  our  suspicions  with 
apprc)priat.e  action,  dcaigiiRd  to  ont\vit  and  cnnfuBe  the  iiupoHtnr,  who  haa 
aet  hiinsell"  to  outwit  and  confuse  iis.  A  sniile,  or  a  cough,  nr  a  flinch  at 
an  inappropriate  moment  will  teli  the  tale  of  the  feigner  to  the  logicalIy 
obBervant  "  detective "  practitioner ;  and  he  will  so  rapi):Uy  back  up  his 
naseeut  suspicinn  by  Home  fiot  nr  suggOHtton  wbi(:Ii  will  induce  some  added 
inconaiBtency,  that  he  will  often  become  convinced  of  the  fraud  before  him 
at  once,  vbile  a  lesa  acute  obsener  will  be  vrasting  his  energies  and  tirne 
nver  fiome  useleea  Bcientific  invostigations,  which  aro  ouly  suggcsting  Dew 
iteuis  of  feigned  Hyinpt*)nm  to  blu;  »ubtUs  niiml  of  bi«  l^Hbient.  Science  m 
oscellent  as  an  aid  to  prove  our  diagnoais  of  imposturo  sound.  But  science 
iised  too  early  in  an  obecure  caae  often  diverts  our  mind  from  the  fog- 
signals  that  explode  from  tiine  to  tirne  arouud  Lbe  uialingercr,  and  vhich 
fihould  be  beanl  early  by  the  inveatigator. 

ThuB  il  iB  not  difficult  for  an  impostor  to  aimulate  an  er^gerated  patellar 
retlex,  which  inay  cause  the  siirgeon  to  ejiend  Imlf  an  hour  in  testing  various 
kinds  of  dcep  and  superticial  rnHexc8  and  sueking  for  byper*Bthetic  areas 
and  80  forth.  But  if,  wliile  thuH  engaged,  the  surgeon  faila  to  fipprebeud 
the  purport  of  a  "  wink  "  from  the  Bubject  ,U>  bis  ac<!Qrapan}"ing  friend  (in 
the  fraud),  ali  his  Bcience  might  as  weU  be  left  at  home !  Nor  must  we 
forget  that  a  6ymptom  mulingered  dooe  not  nece63drily  disprove  real  diseaae. 

It  is  impoaaiblc  to  eonvey  auy  idea  of  how  aiiy  purticubir  čase  of 
maliugering  Hlufuld  be  deLec'twl,  juat  aH  it  is  uKeleaa  t4)  endeavour  to  biy 
down  any  lawfi  for  the  reclaiming  of  a  malingerer  from  his  dishonest  way8. 
Every  čase  will  present  its  weak  {toints  to  the  practitioner  who  can  see  (hem, 
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and  Ihe  adroit  dootor  wiU  find  a  new  method  of  upeetting  each  schome  that 
oomes  under  his  notice.    The  occasion  wiU  create  Ihe  antidote. 

Ab  10  curaiive  mearts,  whereb)'  we  may  bope  to  render  iznpostors  weary 
of  their  ways,  vre  mHy  auggeiit  the  lbllo\viug  iiietliods,  whicli  tuusl  be 
judiciouHlj"  varied  iind  addedto  so  as  tn  mpet  each  individual  rjise: — 

Jtidicioiiit  irouy ;  obviouslj"  exa^gerated  8)Tnj)athy;  app4?alB  to  honoiir 
HQd  proper  pride ;  diacomfort ;  cohi  tihovver  batbs,  or  bot  batbs  with  cold 
alTusioD  to  hcad,  etc. ;  uupalatablo  diet ;  electrical  "  stimulatiou  " ;  depriva- 
tion  of  \io6kB  and  of  ali  occupatinns ;  tiliaters  foUowed  by  Bavin  ointiuent  to 
the  denuded  surface ;  strict  confinement  to  bed  in  casc«  of  feij^ed  leg  or 
foet  injurie«,  eto.  These  and  other  unwelcome  methods  of  tfaerapeusis 
should  ))0  eiijoiued  in  »uch  toncs  as  to  make  it  clear  to  the  feigner  that  he 
1»  not  deceiviug  lu*.  It  ih  otteu  wise  not  to  actuallv  teli  him  he  ia  acling 
fraudulentlj,  but  let  him  we  qlearly  what  nur  oiiinion  ia  "W"e  require  hia 
{iroper  pride  to  assist  us  in  eliciting  honeet  action  in  tbo  futiire  from  him, 
BO  vre  muet  not  riak  sliaming  him  too  much  in  our  presence. 

It  is  frequently  [loseible  Hud  diplomatic  to  gain  the  co-nperatinn  of  a 
nialingercrs  fricnd,  and  to  cntrust  him  with  the  duty  of  infomiin;^'  the  im- 
postor  of  our  pereeptiou  of  liis  dishoue6ty.  Mauy  malingerers  wiU  reward 
one  fur  thiit  cunsideration  of  iheir  feelings  by  thmwing  up  the  battle,  who 
nrould  contioue  it  if  we  hurt  their  proper  pride  by  a  too  ojien  personal 
charge  of  impoeturo. 

iiypnotism  shoiild  perhap«  have  a  useful  plaoe  amongst  tbo  meosurea 
for  diKorganising  jiluna  of  feigninj^' :  but  the  trne  malingerur  ih  genenillv  of 
to«  BtroDg  a  i»ereonaUty  to  lend  liiuiself  readily  to  ibe  "  iuilueniie."  Thi« 
fonn  of  thera[>eu9is  might  l)e  more  eificient  in  neuro-mitnesia. 

VarUties  o/  Malingering. —  It  is  impoesible,  in  au  article  of  this  length, 
to  deaoribe  aU  the  varietiea  of  feigned  diseuae ;  but  it  muy  be  bere  said  that 
almost  everv  deacription  of  subjective  and  objective  ailment  Kba  been 
feigned  or  produced. 

Appiircntly  the  sciencc  of  raalingering,  oither  as  ptactised  by  tho 
Bubjeet  lir  studied  by  the  modioal  man,  bas  not  progreeaed  or  chan;<ed 
greatly  during  the  last  ceDtury,  and  ancient  rocorda  will  alford  us  ua  useful 
and  practical  ansistance  as  more  modern  ones.  In  one  way  we  have 
improved,  for  we  now  reoognise  more  aocurHtcly  in  hjBteria  and  the  allied 
ncuro»et)  a  pittbological  cause  and  excitant  of  the  nerrous  forms  of  simula- 
tion.  ^Vh  HLJenctiH  ativanc«,  the  terma  and  pbrasea  are  iutroduced  iuto  ihe 
V(«)abulary  and  annanieiitarium  of  the  malingerer  in  the  same  way  tbat 
lunaticft  aooommodate  their  deluaions  to  electrical  und  aatronomictu  and 
uiucbnuical  discovenea     Thus  a  new  diseaae  uill  soon  tind  its  feignors. 

We  will  now  conaiiler  Boiue  typiual  variettes  of  maliugoring. 

Cutantoua. — The  skin  atforda  a  re«dy  tiolH  for  fictitiouH  lesionH  and 
eniptions,  wbich  have  the  advantage  of  not  causing  great  inconvenience  or, 
lu«  a  rule,  HX\y  dauger  to  lifi:  and  health.  Caustic-a,  ucids,  and  dye6  are  used, 
nilric  acid  anil  Ume  i>erba|>H  itioet  frequeatly.  Carbolic  ocid,  tartar  emctic 
ointment,  crotnn  oil,  and  various  chemicula  have  been  used  for  the  purpode. 
Comedonee,  piiatubir  eruptions,  and  even  laminated  and  cniated  lesions  have 
been  induced — the  Latter  by  rubbing  the  skin  per6i6teDtly  ^ith  the  fingers 
lDoiBt«ned  with  luihvu.  Pempliigua  hafl  been  aiuiuluted  by  tip[iUeation  oX 
nitnc  ot-id,  Rulln;  Imve  lieen  niiaeil  by  cantbaridcs.  Ei:^'lhemalouH  bluMlit« 
mjiy  \m  foigned  by  dyo8. 

The  true  naturc  of  thete  pbenomena  may  oft«n  be  deteoted  by  obeerving 
the  ^MMiliou  nf  the  leaioos  to  he  where  tbo  rigbt  hand  can  be  moet  eudly 
appliKl,  thna  the  left  foreami  and  the  right  Lhigh  are  places  of  Kuleetion. 
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Ulcers  are  prodiiced  l>y  lime,  acick,  aml  even  by  hiting  out  jKirtious  of 
skin  or  by  cutting  them  out. 

Tbc  tikm  lesiona  are  ueiuuJly  asymmetric»l  aud  mfty  be  cured  by  immov- 
ablo  ploater-or-Paris  casings,  aud  if  Llio  caae  tite  a  little  pu,infiilly  iu  plncea, 
tbe  "  cure  "  win  lw  often  espedited. 

The  Vfriter  whs  intonned  of  a  young  woman  whQ  had  an  untisual 
vesicular  raah  on  the  choBt,  Ihe  autUue  of  wliich  her  doctor  obsen-ed  to 
have  a  reclangulur  curucv.  Hc  carefully  auperimiKsed  over  the  raah  a 
flquare  pitH^e  of  eiuptaatruiu  lyUti!,  0Btet]tatii>LiHly  adjuHting  uue  coraer  of 
the  pbister  to  the  sijnilar  outlino  on  the  akin.  The  iiatient  wafl  allowe<l  to 
aaeociate  the  treatuieat  with  the  detectiou.  The  plaster  \vwa  pulled  off  by 
the  jiatient  and  the  original  raah  rapidly  Jisappeared. 

Trat-es  of  dyeH  aud  acida  may  b«  obsen-ed  ou  the  banda  and  garments,  in 
some  cascH  leadiug  to  det^ctinn.     The  wt!hynioHed  imtchea  seen  in  aci>rbutU8 
have  beeu  siiunlated  by  purpo8ely  bruieiug  the  a^gion  behind  the  l^s.  Sweut-  ^ 
tug  is  produccd  by  violeut  exertioa  indulged  iu  just  before  a  doctor'8  visit.  S 

Foderc',  iu  MMrcine  Leyak,  tom.  ii.  p,  485,  i-ecorded  a  čase  of  a  womaa 
injecting  air,  through  an  almoat  iu^perceptible  puncture  in  tho  groin,  iato 
Ihe  Huix;utaueous  eellular  tiBSUt;  of  abdouiiual  parietea  aud  produoing  tmphy- 
gematous  crt^iUation. 

Svpbilitie  skin  leaiona  have  been  feigned  aa  a  meana  af  eacaping  froui 
iuipcnding  uiarringc.  ^ 

Wounds. — Ali  varieties  of  wouud8,  from  mere  superlicial  ecratches  in-fl 
tlif-tfHl  in  weakly  pretende^d  "attempta"  aL  suicide  with  i)inH.  uaila,  rough 
bon&s,  etc.,  up  to  the  openiiig  of  tbe  c«phalic  vein  of  tbe  arin,  bave  heen 
seen  by  the  writer  aiiiong  prisnuer«.     In  this  latter  wisc  tbe  ninu  «eut  for 
uiedieal  aid  iu  such  u  prompt  inauuer  tis  to  euaurc  no  undeairablo  loea  of 
blood,  but  had  takeu  uani  to  aiuear  liia  whole  facu,  hauda  and  garmentflfl 
with  iilood  BO  aa  tfl  preaent  a  apectacle  whicb   ho  evidently  tliought  \vould  " 
cauRi-  bimself  to  be  regarded  aa  suicidal.     lieiug  \ven  known  a«  a  malingerer, 
he  only  achievcd  a  severe  puniahmont,  and  never  feigned  again.  M 

The  wriler  wa»  auce  deceived   for  a   few  momenta  by  a  \vomau  wboV 
wi«b(^(l  to  he  rogardtnl  as  ton  ill  for  a  di«tary  punishuieiit.,  and  wlien  t:om- 
plainiug  of  vertigo  und  \veakneB8,  presented  her  right  Nvriat  to  the  WTiter, 
who  desired  to  test  her  pulae.     No  pulae  eould  be  felt.     The  left  \vri8t  wb 
exaniiiied  and  found  to  Imve  a  uurmal  pulse ;  aud  tbeu  the  right  radial  artery  j 
waa  seen  to  !iavi;  lieon  ohlitumlnd  at  Lhc  \vri«t  by  an  old  Imitirated  wi)und. 

A  cnnvict  produced  an  extenaive  deep  sinue  in  the  lower  leg.  After  a 
counter-opening  had  been  made.  a  drainage-tiibe  inserted,  and  no  progrcss 
had  followed,  ibt:  limb  waa  merely  caaed  in  plaater  of  Pariš  over  some 
(IniKsingR.  Tlif  niun  reuioved  tbia  apparatua  during  tbe  aame  nig!it  and  ^ 
toW  the  \vriter  that  be  did  ao  in  order  to  remove  aome  Unt  be  had  placedfl 
in  the  leg.  and  that  "  tbere  need  be  no  more  anxiety>  as  the  leg  would 
mpidly  get  well  nf  itaulf."     It  did  ao. 

A  (Miuvict  cauaeil  a  wouml  of  tbe  right  aukle  by  hiting  out  a  pieceof, 
tiaaiio,  the  sixo  of  a  halfpennv.  nver  tb«  left  inner  Tnalleolua.  He  alao  had 
a  second  self -produced  woun'd  of  leg,  which  was  found  to  contaiu  a  piece  ot\ 
alate  penoil  2^  incbes  long,  and  throe  pieces  uf  unravelled  oobblera  tbreod. 
He  aaaiated  uk  to  diacover  the  varioua  foreign  bodiea  whBU  he  found  we  had 
diacoverod  his  actiona,  Thia  man  vvialied  to  evade  work,an<I  anon  after  tho 
detection  of  his  tirat  deaigna  he  feigned  atricture  of  tho  uretbra  and  strained 
againat  the  catheter ;  but  u  large  ailver  instrument  alway8  (»aascd  eaHiIy. 
He  also  made  a  tmnapareDtly  feigned  attempl  at  auieide  by  acratcblug  the 
integument  over  tbe  tbjmml  cartilage  with  a  pieiw  of  meat  lione.     Again 
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lie  threatened,  if  he  (liil  DOt  receive  some  special  footl.  "  to  Uite  out  a  piece 
from  tibi  b(M]y  which  would  take  uionths  to  heal."  He  waH  a  pereistent 
inalingerer  and  alwayH  reailv  witli  a  Dew  plan  of  action. 

Aiiother  maliuj^erer  inHicted  on  hiniself  ihrve  hitlen  vounds,  odo  on  tbe 
left  hund,  odc  ou  the  left  wri3t,  and  one  on  the  left  bicipital  r^ion. 

Tht!  »riler  saw  a  cilsc  of  a  woiuaD  \vho  rt>pfat4xlly  produced  deep  aud 
extenaivt^  induratinn  and  Ktippuratiou  in  the  breaat  by  inlriHlucing  nnila 
and  hair-pins  and  learing  them  thei-e.  Thin  waa  done  in  order  to  gain 
ndmiMioD  to  hoapital,  the  coudition  always  improving  while  there. 

Contractitres. — Liuil)s  are  perai8teDtly  t]cx^  or  held  in  rigid  extension 
to  aimulate  joint  leaionB  nr  ankylo8es,  aud  by  distise  uiay  becoum  atit!', 
througb  real  secondarj  conditions  of  ligtiments  and  muncK«;  thp^  atmphy 
utiich  foUow8  disuse  mtty  leud  us  to  suspect  real  morbid  couditions. 

The  writer  sasv  a  caae  of  a  convict  who  preseuted  hiiuself  vvith  the 
apiKiiirance  of  left  fiK^al  paralyKiH  aud  left  Uirtiuollts,  aud  \vhose  luft  dultoid 
wa8  bulged  out  in  a  krgu  mnss  below  the  nboulder,  an  aft]>ect  BU^getttive  ut* 
Bome  oKt  iujur}'  or  dislocation.  Thifl  man  explained  his  oaaethua:  "  I  hare 
fits  and  then  T  C8u't  belp  stealiug  watcheH  when  Tui  jvmt  couiiug  round ; 
and  gold  ohains  is  snre  to  disa])pear  when  Tm  tnofc  l«id.  And  my  arui  is 
pareljte."  Au  unex|)ecled  prompt  military  vrord  of  command  euused  hiiu,  by 
nefie:[  action,  to  rtHume  his  uornial  anatomiiial  sha]ie,  and  his  atteuipt  lo 
reaunie  the  defoniiitv  W8»  unavaillng.  He  would  have  Buoceeded  in  t^nliating 
gnat  8ynipathy  iu  a  sireet  or  in  coiirt,  and  Uia  iissunied  facial  iui[M!<:t  wa8 
very  pitiable. 

Aiiother  mou  pixH]uced  a  defomuty  by  holdlug  Itis  tiboulders  so  Itlgh  as  to, 
BO  to  B]>eak.  bur)'  biH  bead  in  thf;  clavictitH.  Hi?  wa8  eaaily  made  tu  lowur  liis 
ebouldent.    Theae  ca«e-a  8how  bow  stranjje  aouie  convicts  are  in  tbeir  vagaries. 

Oid  "  ]inpuTtren's  Contraction  "  of  the  iMilmar.  fasoia  is  Bonietinio«  dis- 
hooestly  attributed  to  a  recent  sUght  mjury  of  the  finper ;  aud  arthritic 
joinUt  am  oftuu  pitiaded  us  the  imuiediatt;  result«  uf  t»me  trivial  local 
iryurit«  ^uite  ineapablp  of  pnxiuein^  oateo-arthritis.  "  StifT  joints  "  are 
oftcn  Ciiuaed  by  wilful  or  indolent  ne^Ieot  to  ttl»ey  inatnictiona  ae  to  attend- 
iug  bospitaU  for  maaBage  aud  pasaive  excrcise  after  fracturee  aud  other 
ii^uries.  Wiirkiuen  wbo  are  cluizuing  "  coui|)uu8atiou  "  for  »ccident«  liavu 
Imen  the  malin^rent  in  thene  canea. 

7Viu>^nrtri7w  is  pro*iuce<i  at  tiinee  by  priftoneri!  and  is  seen  bm  h  mild 
epidomic.     lodinc  aiul  an  imniovable  casing  will  geaeraUy  cure  it. 

J''raetum  am  sumetiuiea  pluade<l  iu  acciduut  claiuiH  wbeu  thev  bave  not 
ezifftcd.  The  X-rays  shoulil  h*'  iiti)iwd  iu  those  and  other  nhacure  cases. 
Tbu  uriter  bas  heard  of  a  voung  mcdical  študent  nho  insured  in  iuany 
aocidi^nl  eouipauics,  aud  lilaimed  for  a  fractured  leg.  V*ariou8  "Hicialit 
\  iKittHl  liiiu  from  the  »everal  comi)auies.  aud  ihe  Hunia  vmm  almut  to  he  \mi\, 
when  a  niediritl  ntau  inaisted  on  ripping  up  ttia  plaitter-of-Paris  i-aM^  whir.h 
env(>!oi*xi  the  liiub,  and  no  fracture  nigns  were  found.  The  claiuiant  had 
placed  tbc  cam-  uu  bis  o\vn  lu^.     He  wafi  not  paid  by  iuiy  of  tbe  L-oiupanica ! 

FruL-lur«  of  tbe  neuk  of  the  femur  haa  lieen  cleverly  ainiulatcd  tu  the 
P(^Ur  HoKpiUl,  na  Dr.  Moritz  infonuK  me,  by  a  man  who  knew  the  olijoctive 
aigns  aud  wa«  uuly  detectcd  wheu  pbieed  under  an  auiesthetic.  Wo  niust 
DPVtir  forget  tbe  aid  to  tbr  trutb  w  hich  we  bavc  in  uuiratheticH  in  umuy  doiibt- 
ful  cama,  Huch  aa"  phautoni  tumoura,"  obacure  joint  Icsiona,  iMuLnu-tiuna,  etc. 

JoinU, — Tbe  general  form  of  uialingering  connected  with  joinU  ia  the 
insiatence  on  inahilitj  to  movo  them  aftcr  dislocations,  fraetnre«.  and  HyDo- 
nti»,  elc.,  bave  bcen  roaUy  recovered  from.  Old  arthritic  '*  clieks  "  aru 
utiliied  to  mtuuhite  some  reiuaiuiug  leaiou.     Ordiuary  aurgical  ciiru  abouM 
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help  UB  here,  and  we  must  look  for  sigDS  of  oateo-nrthritis  in  other  jointa. 
The  nurmol  alight  crepitus  that  can  bc  noticed  in  most  knee-joints  is  often 
pleoded  after  alight  blowa  or  tvviat«,  as  8howing  grnvc  joint  diseaee.  Here 
we  ahuiild  coniiiare  th«  eensation  felt  hy  iia  vrlien  tliH  other  kuee  ifi  fioxod 
and  ext«ndod  and  the  hand  phiced  over  it. 

AnkyUms  of  ic-rist  \va8  feijL;ned  by  a  man  seeking  conipensation  after  a  ' 
slight  injiirj-  \vliich  hnd  left  a  deformity.  He  held  the  joint  very  rigid 
until  the  writer,  holding  the  mane  hand,  narmted  a  very  horrible  slorj' 
about  an  execiition  which  he  had  aaeisted  at,  and  \vhen  the  climax  of  tragie 
horrors  vras  reached  the  hand  dr^tppfd  in  complete  tle.vion  in  sjTnpathv  with 
the  liatener'8  intcnse  morbid  intercet  in  the  subject  nairated. 

In  a  cjise  of  fc>igued  kueu  couCractiire,  a  surgeou  examined  the  part  caro- 
fully,  the.  jHitient  lying  on  liis  Uick  ;  then  tuming  the  man  over  ou  to  hia 
front,  proceeded  to  esamine  the  sonnd  knee  with  every  appeamnoe  of  c:are 
and  Bympatliy.  The  man  waa  confuscU  by  the  altered  position,  and  the 
"  contracted  "  kuoe  became  movable  when  the  surgeoii  wa8  buay  with  the 
other  one  which  had  l>ecome  aftected. 

A  caee  is  ou  record  of  a  soldier  who  hod  atudied  the  gait  of  hip  diaease 
80  perfectly  that  he  wa8  able  to  simul^te  that  condition  admirably  and 
succesafullv. 

A  priaoner  is  recorded  to  have  feigucd  eontraction  of  knee  for  seven 
yeare,  always  walking  with  a  stick.  On  being  diseharged  at  the  cnd  of  his 
aeoteuce  he  said,  "  1  «111  try  to  p»t  do\vn  my  leg  now,  it  Uiay  he  of  use  to 
me,"  and  he  walked  away  well ! 

Some  men  can  simulate  deformities  after  real  injuries  of  a  alight  nature 
by  coDtractiug  the  tendons  about  tho  anklo  and  foot.  Id  c^amining  theea 
the  subjocts  should  be  put  ofi'  their  guard  and  thua  "  trapped." 

Bonea, — DiseaaeB  of  Ijonee  do  not  appear  to  be  often  maliugered  ;  but  we 
must  alway8  recollect  that  the  bony'piece8  iBaning  from  a  siispit^iotis  sinus 
have  been  known  to  belong  to  another  class  of  animal  tban  man.  Dr. 
Leslio  quotc9  a  caac  in  the  Medical  liecord  of  Netf  V&rfc  (1892)  where  300 
&agmenls  of  boiled  uliicktui  bone«  were  rcmoved  frum  Ihe  hand  in  a  female. 

Dr.  Davies,  siirijieon  to  Kast  India  Company  Depot  at  Chatham,  detect«d 
a  simulation  of  injury  to  the  back  in  a  man  who  inedsted  that  he  could  not 
move  from  his  bed,  by  placing  him  alone  in  a  ward  and  going  at  dnsk  to 
the  window,  and  tapping  at  tlte  glaBs,  calling  the  nmu  geutly  by  hia  name. 
The  "  invalid  "  w(!ut  in.Htantly  to  the  window  Hnd  waa  congratulated  by  tlne 
doctor  upon  his  recoverv-     The  man  returned  to  duty. 

Circuiatortf. — Ligaturcs  have  bcen  aised  to  produce  ccdema  of  handsand 
arma.  Also  lardiac  obatructiun  lias  b^en  »imulated  by  the  venous  con- 
geatiou  of  the  heail  and  nock  caused  by  a  ligature  preseing  on  the  large 
cervical  veins.  Palpitation  of  the  lieart  is  often  induccd  by  violent  musciJar 
movements,  and  where  we  have  any  doubt  we  should  poatpone  our  examiii- 
atioa  long  t-nough  to  enable  the  lieart  to  recover  ilself. 

A  cane  of  felgned  syncope  haa  alreiuly  lieen  quoted. 

Aflgina  pectoris  is  feigued,  but  the  extreme  mental  and  facial  tension  is 
wanting. 

The  pulae  has  licen  BlDwcd  by  tobacco,  digitalis  and  tartar  emetic.  as 
well  aa  hasteued  by  violent  rnuacLihir  rnovementa.  A  thermometer  may  be 
made  to  rfiginter  very  higb  ligures  by  friction. 

Rfjtpiratnri/. — Astlima  is  often  aaaumed,  but  the  cyanoais  canuot  be 
assumed,  thoiigh  the  anxiety  of  expfesaion  can  be,  and  al&o  tho  wheezing. 
Ilronchitia  will  need  the  aLiw:ultaU)r>*  signaand  Lhe  copioua  expectoration  for 
a  verisimilituda 
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HKmoptjBis  is  feigiMd  wiih  \he  prodnosioo  of  blood  vhich  ia  not  unUHl 
nor  iutiittately  mixed  with  tbe  h««rked-ap  macon  Hie  blocRl  ia  oflen 
prodnoed  bj  sodcing  or  woaiidiiig  Ihe  gnan,  vliicb  ahoaM  be  carefnlly 
examined. 

I}ifiati9eSl^*m  amiiJHm$m1»f§Cnuml — Vomiting  UTohixitAriW  iiulueud. 
»nd  in  hretencal  penou  it  naj  beeome  mat  akrming.  Tho  Kvinpuim 
ha«  been  KDoini  by  the  writer  bo  inKaaUT  be  amstod  b;  ao  onler  Tor  dis- 
chorge  finm  pnaoa,  altbongfa  oonadesvMB  anurialifin  bad  result«il.  The 
patient,  a  joang  woinaa,  ms  aeeo  in  T«rr  ftduoikable  attire  and  ia  gnwlly- 
improved  appauaooe  sboctlj  aftervaida.  I*robabfy  tlie  oub  «u  i«a4j  one 
of  nerv&^mimierj. 

DianiicBa  is  simnUted  and  prodoDed.  It  ia  ven-  eoflv  for  m  p«nou  to 
maoerate  the  aohd  in  tbe  liquid  excrata.  A  prisoner  atTticted  with  con- 
stautlj-recurhng  diarrhoea  waa  fouDd  to  bare  apehent  pilla  conoealed  in 
hia  bed.  It  ta  veli  to  inmat,  in  suapicious  caaes,  upoa  the  urine  and  (tccen 
being  paned  into  fleparate  vdiiclea,  and  even  to  artange  that  a  ivrson  ahnti 
be  praBeot  to  vritncas  tbe  canjing  out  of  this  csder. 

Animals,  such  as  lizaida,  aiud  earth-wortna.  and  alao  ooabt,  eta,  \Mxe 
been  paaaed  with  the  dejeota.  Hsmorrboidfi  liave  been  eimnlated  bj  small 
bladders  fiUcd  with  blood  and  attached  to  strings  whkh  held  the  "  pilee  " 
in  tUu. 

Bleeding  from  the  reotum  is  induoed  by  soraping  and  pricking  tbe 
rouonas  membrane. 

Hiuuatemeais  has  Iieen  feigned.  as  in  Sauvage'B  čase,  v/Uvrv  n  yniiug 
woman  prociired  hullocks  blood  &om  a  aUughter-houK  and  diuuk  il  im 
repeabed  oocaaioua  just  before  the  doctor  a  viait,  and  vomited  it  opi>artunely. 
Anolber  caae  is  reuurded  of  human  blood  fnim  a  venesection  basin  being 
drunk  and  vomited.  In  such  cases  the  absence  of  pellor  and  of  a  thin, 
•mali.  oompressible  pulse  would  perhaps  put  one  on  ones  guurd  .  but  ti-uly 
ve  aro  vei7  liaUe  to  be  mialcd  by  auv  F^imulation  uf  this  kiud.  ut  letiMt  for 
ihe  tima  being. 

¥atxa  have  been  swallnwed  and  vomited  so  aa  to  suggeet  stmngulated 
hcmia  or  obstruotion. 

Dr.  Androw  .tVitchison,  in  British  Mtdicai  Jmtmai,  Au^fual  3,  1872, 
rucords  au  iulurtsLiug  hvsterical  cose,  where  gu8tro»>lic  fistula  waa  diagnoeed 
wr()ng1y  ovvinu  tu  siiuulatcil  ftecal  vomiting.  (>itton-wool  WttS  niixed  with 
vomiteil  uiaM^jrH.     IVath  occurred  from  tuhercle. 

Soap  19  eatcn  lo  induoe  aLimentary  disturbance,  and  ihe  Mime  aubittanee 
ifl  chewed  to  produce  the  "  foamiug  al  the  moulh  "  iu  tita 

Rupturea  of  (juite  uld  standin;^  are  attributed  by  vrorkmon  to  reoent 
blawa,  and  tu  aouidents  of  a  uature  whiob  cannot  have  induued  llieiu.  Thin 
LA  Ofjmiuiitt  in  "  euiupeuaation  eaees,"  uud  we  must  (■Jircfiilly  \*jo\i  for  any 
diacoliintlion  of  the  ^r<iiu,  suuh  its  follaws  tlie  pn>liin;{i'd  u.*«  of  a  LniHH,  urid 
vre  uiusl  <<xaminH  the  ]tateucy  aud  laxity  of  tlie  alHloininal  rin^H,  aitic^i  in  u 
rcoent  rjuw)  wo  do  not  tind  a  looeo  riacoid  rin^.  Wo  must  nmieii)t>er,  t4Hi, 
that  rupturas  aro  uot  ofteo  oaused  by  ttooideots.  unloas  tho  prodiHpuMition 
iiiM  uxitited. 

Prolapans  ani  is  produuoil  vuIuntiLriIy  hy  alraJning. 

Varioooele,  a  dilnied  venoUM  jKiuuh,  and  lutnielimce  glaiidular  eiilarKO* 
ments  are  aou^ht  to  be  [lasaed  otftu)  hornin?. 

luvoluntary  {lusea}:«  of  fai:es  iH  fei^Miod  at  timet ;  bere  wo  ihnulit  ux- 
auiiuu  tlio  aphinut^ir.  and  if  it  e^uitnictn  uikju  the  fin>(ur  wc  ahnuld  ^\yv 
w>Ui]  f<xKl  and  opiuni ;  and  if  »olid  firtuM  ia  ihuvhmI  in  hm\  afler  thnl,  Ihn  (lamt 
ia  frauduleut.     (Cheyne,  DafUin  Ifnspital  BeporU,  vol  iv.) 
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The  wTiter  bas  disooncerted  men  who  have  been  striving  to  vomit  as 
a  pBxt  of  a  aoheme  or  situuktion,  hy  mising  the  chin  forcibIy,  wiiich  will 
prevent  it. 

Sir  Felix  Semon  liaH  puLluhtid  it  cajte  iu  tlie  Laneel,  vol.  i.  1895,  in 
whicb  he  helieved  nitric  ocid  vriis  used  to  prodaoe  obstinate  uloeration  of 
thu  fuuoee. 

Here  we  itmy  mcntion  trliat  bubos  oiid  glandulur  u.bsce88eti  ure  uften 
attributed,  imLrulIifuU)'  ua  it  rule,  to  tlie  reHults  of  very  tdigbt  falla  or 
"etrains"  by  wnrkmen  seekinj^  accident  (uiiii[ieni!iation. 

Mr.  H,  T.  Butliu,  iu  Lariefl,  1871,  vol.  L,  quotes  a  čase  where  a  gir!, 
sevcn  and  a  half  year3  old,  hud  aickness,  purgiag,  and  l)owel  poius,  blood 
and  j«lly  pasHed  by  l)0\vel8.  uouvulsious,  rolliui^  of  HyuH,  rij^id  Umba.HcreatuB, 
frothing  at  moutb.  Eventuallv  «1ih  promised  "  never  to  Jo  it  again."  Thua 
we  see  even  younj^  children  may  simiilate  cloverlj*. 

A  čase  is  on  record  whenj  a  wouiau  for  more  than  twelve  year3  sus- 
taiued  a  uuiii}>06ite  Bimulation,  witti  tlu:  followin^  feigued  mauifestaLiou8 : 
hifinatomesis,  yastral>:ia,  voiiiitin«;  of  substance  like  liver  and  of  bone.  paas- 
iug  bone  from  vagina,  8yiuptoms  of  hepatltlH,  epile]jsy,  amaurof)i8,  aptiuuia, 
deafnens.  parHly«iH  <if  ann,  gravel,  auasanai,  dyspn(pa,  retflntinn  of  urine, 
and  hvdatid  ainiulacravvere  jtiissed  jirr  vaginam  inade  from  pif^s*  iatestinesl 
£xtra-utehne  fcKtation  wa8  diagaoaed  amongst  other  diseaaoe  at  one  tirne. 

Jauudico  aud  clay-oolomx'd  stools  have  beeu  i-ecorded  as  siiuulated  by 
painting  the  »kiti  wiili  liucL  rliei,  und  liy  taking  cUily  siiiull  (^uantitioH  of 
iniiriatic  acid.  Biit  the  yelli>w  conjunctiviR  cannot  Iie  feigned.  yew  caii 
be  astuto  euough  to  prodvice  the  tliree  aigns  of  pale  stools,  dark  urine,  and 
yeUow  »kin. 

Witli  digestive  auumalies  siisiHicted  Iu  be  feigued,  w>uie  V[jry  nauaeous 
"  stoinachic  tnnie  "  may  Ihj  trimi ;  biit  prisonerB,  at  any  rate,  become  fond  of 
the  Bniall  variety  iu  life  procm-ed  by  a  na8ty  medicine,  and  the  writer  has 
often  had  mon  come  to  the  sur^or)'  "»nd  ask  for  a  doee  of  "  choke-n'.OHDff" ! 

Tumoars. — PrL'jiuaut:y  is  olben  fcij^inud;  cif  cuurse  the  fiiital  lieart  sliuuld 
1)6  heurd  in  advanued  uai^ea  Pillnws  and  pacls  are  uneil  to  nimiilat«  the 
oondition.  Phantoni  t»mnura  r.an  be  detected  often  by  lonjr-continued 
prcBsure  over  the  abdomen,  which  at  last  oauses  the  rigidly  -  contracted 
miLscIes  to  yiold-     IJnt  nn  amesthetio  is  most  useful, 

Mr.  Pearee  Gould,  F.U.C.S.,  reonrda,  in  Luncet,  188fi,  vnl.  i,,  a  čase  of 
two  "tumourn"  in  a  yi'Uiig  wi)nian'H  jftW8,  mie  of  wlnr,h  '•  had  lieen  i;rowing 
for  three  vears";  the  otlier,  a  Hmaller  and,  prt'Kiuafibly,  more  recent  one, 
wa8  on  the  othcr  side.  ThcEH;  wcre  fouud  to  be  two  balls  made  up  of  calico 
strip«  «6wu  into  nmiided  masBBs,  ihe  one  as  birga  aa  a  Tangerine  orange, 
the  other  tbo  size  t>f  a  walnut..  Thev  werc  held  lietweon  the  cheeks  aod 
jaws. 

Cauoer  of  the  Iireast  waa  simuliited  in  u  t;a.tt;  ipioted  by  l'igray  from 
Fcidere,  vvliere  a  yuii«|:;  wontan  presented  her-self  to  a  king  of  Kranue  to  "ha 
toucbed."  Pigray  fouiid  a  slice  of  spleen  had  lieen  ho  ingeniouHly  Hxed  on 
the  part  as  to  be  "U  viit:tix  &ivudi  et  contrefauU  qni  se  puissc  rt»ir." 

Fatty  tumours  are  sometimes  attributed  to  »iinple  bluvra 

Sjieech. — Aphonia  is  pi>orly  mimicked  uriless  !iy  miiiie  tnie  neuro- 
inimetic  pitienta.     It  is  generany  etisv  to  detout  bv^in^jfsff. 

AurnI. — I>cafnn88  in  genprally  Himuhited  in  nuly  one  ear,  and  can  be 
detected  by  eoufusing  the  mahugerer  by  askiug  ordinary  que9tioD.%  unr''- 
l^iUd  to  his  "  deafocss,"  while  we  oloso  the  Hound  ear  uuostentatiouiily  hy 
presHing  the  tragua  over  the  external  meatua.  These  achemfrH  are  really 
very  ea»y  to  outwit,  if  onIy  they  are  distracted  from  the  iraraediate  subject 
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ot  whicfa  tbef  are  oompfaining.    Of  oonne  ira  moit  «aimw  tbe  parta 
look  foc  rapcared  tjiupuu.  cataiTfa,  and  ao  forth ;  bat  men  acientifio  in- 
vetJgaUnna  do  Dot  go  far  m  tbeae  sobjectiTe  oomplainte.  aa  tbe 
ara  not  mple  enon^  to  oo^jpente  witfa  oor  kmmm. 

Hoaej  naa  faeen  tnlnNluoBd  inio  tbe  ext«ma]  meatus  |o  aimnUte  otor-' 
rbcKtt,  oantharidea  to  excit«  inHammation,  and  rancid  oil  and  ocber  odofons 
subetauoes  to  {tfodooe  a  fuctid  cbiinu?t«r. 

Kami, — SimiiUtJoDsof  polvpi  )xa\e  bocn  reootded,  where  foreign  matSen, 
anoh  aa  pieoes  of  animah'  fleali,  bavt*  been  foroed  into  tlK  nam.  Sod)  ara 
not  commoo. 

Oeniar. — Tbe  WTiter  bas  had  oognisanoe  of  verj  obettnat«  faotitious 
diaeaaes  of  tbe  aut«finr  part  of  tbe  e^es  produced  by  various  irritAots,  suob 
aa  lune,  brick-duat,  elc  Acute  oonjunctintis,  keralitis,  iritia  of  a  nioHl 
vinilenc  t^rpe  have  been  produeed  by  Hume  prisoners  wbu  ditdiked  wark,and 
tbis  condition  being  cored,  and  tbe  men  having  l>een  sent  back  to  vrork, 
bas  returned  in  aome  casea  iminediatelj  hard  work  wa8  enootmtered. 

Tramps  are  speciallj  prane  to  »imulatioD.  Theae  men  appear  to 
oooge&itedly  letbargio,  and  ihey  vrill  ofien  endanper  anj-  nrgan,  or 
tboir  lives,  ralber  thau  cuuseut  to  »t^iidv  re>rular  lalxtur.  Some  of  tbe  most 
invf  tirate  Helf-injurers  thc  writer  bas  met  witli  have  lje*?n  Polititi  .lewa.  Jews 
of  tbe  lower  ordera  are  aaid  also  to  be  prone  tu  liyBt4>rical  manifrataiionB, 

Double  btindness  vas  once  oniy  feij^ed  in  tbe  uriters  exix?rience.  and 
tile  eye8  baviu^  bueu  ophthalnif«copically  exanuued  wilh  a  m>^ittivc  result. 
tbe  jODtb  waa  "  cureil "  I>y  l«m^  iuirefuliy  prepjireti  for  an  "  o|>emtion  "  on 
tbe  eye&  Mucb  [larade  wb8  uiuile  mF  niany  uK&iatuntti  and  ot'  iuany  formi- 
dable-looking  instrumenta.  As  tbe  writer  approacbed  tbe  "bUnd  man"* 
with  a  rather  eioe6Rively  ponderous  scalpel,  viaion  8uddenly  returned.  and 
tbe  youtb  asked  if  be  mighl  juat  try  to  see  if  be  could  get  up  and  wark. 
Hedid. 

Strabismos  is  DCca8ionally  HimiiUtud  by  men  vrbo  are  othervtae  ussum- 
ing  what  tbey  suppose  to  be  tbe  semblances  of  "  weak  uiind  "  and  of  a  iow 
pbyKical  \>y\»č- 

SimulaLtid  refractiou  errors  caa  be  detcclod  by  u  skilful  uae  of  tbe 
opbtlialmoecope. 

Oeniio-Hrinanj. — Renal  colic  is  feigned  often,  but  tbe  projier  reforonoe 
of  tbe  pain  lo  tbo  testicie  ia  not  alway8  proi»erly  deBcriI»ed.     Nor  do  we  see , 
rigam  well  mmulatod,  nor  tlic  svreating. 

CalculuH  is  Bninetimes  wcakly  simulale*!  by  pieces  of  ordinarv  sl«ny 
nuitter  being  pushed  up  the  urelhra,  and  conunoii  suud  pltuied  iu  the  urinu 
cbauiber. 

Striclure  of  thc  uretbra  bos  betiu  oomplained  of  in  tbe  writ€r'8  ex|Ktri- 
ire,  altbuugb   a  bir^  silver   catbotor  passed  into  ttie  bbidder,  liut  the 
IMtit^ut  Btmiued  and  endeavoured  tu  rei^iut  ilM  [tasMige. 

llitni.itaria  is  feigned  by  mixing  Itlocnl  witb  the  urine  ;  blood  baa 
iuauuHy  Ihko  injouted  into  the  bladder,  if  reoords  are  aocuratt*.  Kveu 
clulilreu  luivti  staiued  their  uriue  by  pliunng  dyed  riigs  Lhuruiu  iu  nuhumeB 
of  sinmlation.  Albumin  is  sumetimea  mixed  witb  tbe  urine  in  the  form  of 
vbit«  of  et^g  or  meat  juice. 

The  vrrit^r  upemtcd  once  upon  a  yoting  woman  whoee  bladder  ooBtoiDOd 
a  calcart*iiiitt  niium  dfpositcd  on  uud  atuid^t  a  con^^urie^i  ot'  hair-pins. 

*•  Ul^rine  buinorrha^e"  ba-s  IniCn  catijmil  ljy  liu-eratioDS  and  ai:ratcbingH 
«•(  the  vaginal  walls  with  Huitutore,  wiLb  the  objoct  tif  obtoining  releaoe  from 
iuprisonment  un  mediuil  groanda. 

Ineonliuruuo  of  urine,  \vhen  feigned,  may  be  deteoted  by  various  atruUt- 
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gems.  Bj  watching  the  man,  when  muBcultir  expulBive  efTorts  nmy  1)e 
detected.  By  observing  vvhether  he  voida  urine  to  his  ovm  iuconvenience, 
a8  ID  bed,  cUi.  By  observing  whether  the  glous  peuiB  ib  in  the  soddou  state 
commuu  to  the  truc  discaac. 

The  auLltur  \v^8  callBd  Uj  examine  a  iiian  whu  had  Imd  a  fall  of  a  trivial 
nature,  Imt  whn  «iid  tbat,  as  a  result,  he  could  not  bold  his  water  more 
thuu  tweuty  mimitee.  He  wa8  kept  imder  obaervation  for  three-tiuartera  uf 
an  liuur,  and  not  allowed  an  opportunity  of  micturatiug,  biit  kupt  ocuupied 
by  a  minute  examiu«tiyn  of  other  parta  of  [uh  svBteiu.  Then  !ih  wafl  ajiked 
to  pasa  water,  and  the  aitiount  being  nieaaured  was  found  to  be  ei;iht  ounces. 
The  water  was  choniioully  exainiDed,  and  foiuid  to  be  normal  in  specifio 
gravity  and  in  ingredients.  It  wa8  theu  pointed  out  to  the  man  that  he 
had  retained  his  water  for  at  leant  three-fjuarlers  ipf  an  hniir,  and,  niure- 
over,  that  the  4uautity  paastid,  umltipHeiJ  by  the  nuniber  of  e^jnal  perioda 
in  the  twenty-t'niir  honrs,  niade  it  cloar  that  he  had  not  made  wftter  for 
8ome  considerable  tirne  before  he  presented  hiimaelf  tbr  examinatioa. 

Nervuns  diseoses  »re  simnitted  uhieHy  in  ihe  form  of  local  paresis  after 
occideuts.  .Sometimes  hemiplegia  or  paraplegia  is  feigned.  We  must  in 
the»e  casea  aatisfy  onrselves  by  the  scieutitie  meaus  at  uur  dJsposul  that 
actual  nhjffciive  aigas  e.tint,  and  no  seriouH  tniphit:  ohan^^is  havn  ticHmrred, 
ichich  camuit  ht  ar.conntfd  for  }ry  tke  vifrr.  disunf.  of  jm-rls :  superficial  and 
deep  reflexe8  must  lie  exauiined  ;  electrical  tests  wiU  diaoover  degeneration 
of  nervea.  Bat  wo  muat  obscrve  the  ease  in  ita  eatirety,  and  especially ' 
watch  for  incOnsiaUiuriti,  vvliich  can  generftlly  be  found  eitlier  during  the 
eiramination,  or  when  the  ]mtient  in  unavvare  tbat  he  is  l>eing  seen  and 
vatched.  In  tliese  cases,  as  in  other  malingered  conditions,  there  can  be 
no  rule  for  tho  detoctinn.  lngcnuity  of  device  on  our  part  must  suggest 
pitfalla  fur  the  simulator  Lo  Btumble  into. 

Paiuful  teuta  can  be  uiura]ly  defended  when  applied  to  partH  in  vrhich 
the  "patient"  asBuree  ns  that  he  bas  "lost  aH  ft«ling."  Somewhat  heroio 
eleotricid  "  stiniulation  "  is  capable  of  "  curing  "  inrtny  cases.  An  apparent 
neglecil  ia  one  of  the  mi>Rt  potent  meaua  of  bringiug  some  patieuls  to  diu- 
continue  paralytic  lui^tosturea. 

The  \mter  had  to  m«  a  man  who  had  had  a  su]>eHicial  ecalp  wouud  of 
the  poBterior  pan  of  the  vertex ;  hia  niouth  wa8  dropped  Hiarkedly  at  the 
left  auglo;  and  he  coiuplained  that  "the  dootors  had  douo  aomelhiug  to 
his  head,  and  he  had  lost  his  braiu  aiuoc."  Hia  U>wer  Ju\v  wiui  apparently 
drHwn  to  the  U)ft  side,  ua  il'  by  a  subluxation.  Alter  examining  hink 
ininntely,  and  endeavouring  to  procure  a  volimt3ry  rephioement  of  hia 
moiith,  the  writer  turned  hiui  round  su  that  he  faoed  a  uiiiTor.  His  back 
wa«  theu  appan?ntly  iutently  esaniiued,  he  beiug  iufornied  tliat  "apinal 
diaeaae  muat  be  hK>ked  fur  nBxt."  W!ule  thuH  apparently  bu8y,  lite  writer 
lookcd  into  the  mirror  and  aaw  the  paraly8i5  of  the  facinl  muscies  had  diB- 
appearcd,  und  the  virtues  of  the  "  miraculous  mirror  "  were  pointed  out  to 
the  luan.  The  jaw  olsc  (Knm  resunied  it«  plače  after  a  little  umuipulatiun, 
and  the  man  became  a\vare  that  he  had  not  deceived  ua 

A  prieonor  \vhci  wa«  bnmght  encaHe«!  in  Bpinal  and  other  »upports,  owiug 
to  on  incorrect  diagnosis  of  paraly8is  extendiiig  from,  the  don^al  rcgion 
dowu\varda,  threw  aaide  his  aupports,  after  he  had  been  8imply  exauiiued 
onoe,  and  then  absohttely  negicctcd  for  two  veeks,  aud  uol  even  vieiteii  in 
the  daily  round.  He  stood  dreHi*ed  at  hia  celi  door  one  morning,  ealuted 
the  doctor  respectfnllj,  and  said,  "  If  you  pleaae,  sir,  I  wish  to  work,  aud  do 
my  duty  like  a  man  "  ! 

Nirrvous  shock  \e  the  stock  phrase  of  dishouest  claimants  who  have 
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Bustained  accidentč'  m  ^d.iiwdy^  and  iu  falU  und  iu  sireei  mifthaps.  and  havc- 
recovered  from  aiiT  injunef  re(*eived  liut  wi8li  ti-  huilo  uy>  larpt-  innnetan' 
cLums.  Wf  musi  bear  m  miiid  t  ha;  in  childreu  ehnc.k  i.«  writ-t«D  lejihK  on 
their  face£.  whicb  wear  a  woni.  sad  expi«fisioD.  and  tht-  habitual  sinile  is 
lianisbed.  In  gTown-ui'  i»rt)iiif  we  set-  ihi-  nanu-  aspect  wit.h  fine  tremcra* 
of  the  tingei«  and  hands.  and  sonietimes  librillarr  tremors.  of  Th(>  facial 
muKles.  Initabiliiv  ol  iIk  pupils.  slugcrisb  or  esagperaled  Ruperticial  and 
deep  refiexes  and  palpitation  oi  the  hean  are  comnion.  The  menui)  roflex 
i^  often  slow.  «>  tlmi  quesiions  are  alowlT  ansvered.  Emotinnal  displftTs 
and  sometinies  niarked  irhtaliilirv  ol  tem]>er  are  oft-t^u  aeen.  "  Shnck  " 
is  much  lesB  eomnion  than  same  sjteculatim:  snbciLois  n-ould  ha  ve  us 
l>elieTe,  and  when  aelualJT  nustained.  15  not  usuallv  ]terBiRtent.  To  detect 
the  BTiuptomfi.  we  musi  udk  in^elv.  and  nn  rreuerul  subjects.  t^*  the  ''  patient." 
and  t:ln§elT  obserre  hi«  alertuesi>  or  slu^Lnshne»'  in  replv — ganging  his 
memoTT  at  tbe  same  tirne  tbai  our  purjioae  iF  not  patent  to  bim  :  ve  must 
watch'  his  niauuer  of  ap]:iroac-l]  t-c>  us.  wbether  nutiiral  or  languid.  and  so 
forth. 

Fits  und  variouK  subjective  PTmptouif-  are  often  comjilained  of  in 
'claime"  after  b«ad  iiijuriet>  from  accidenls.  It  is  a  facT  ibat  though 
cerebral  iDJurr  of  coHrflt-  mmieiime*  followf-  these  injuries.  vet  the  pro- 
jtortion  of  auch  u  Betjiient-e  !(•  tbe  total  agi:retrute  nuuilvr  of  injuries  is 
smalL  So  we  uiusi  seek  an  objective  Teriticatiou  l»efore  we  adinit  the 
eidstenue  of  '"  titb.'"  FrequeiiilT  tbe  <>ii]y  endenee  forlhcoiuinp  are  the 
stAtement^  of  tbe  cLiiuiaui  and  ib<tae  of  meuiiters  of  bi«:  onu  fauiilv.  It  is 
onlr  fair  that.  l«fore  ]>r(x:etjding  tu  i-ourt  upnu  suoh  a  claim.  the  subjecl 
should  Bubmil  hinu^elf  lu  tbe  ukilled  ubfieniirion  of  medit-ji.]  nie.n :  and.  if 
the  claimant  l>e  a  workman.  be  sbould  eut-ur  u  bos]iital  in  order  that.  if 
genuine.  he  mav  l»e  treaied.  tbuuirb  we  eannoi  insisi  iijion  cranial  openi- 
tiona.  But  skilled  obseiratioD  sbould  inforiu  up  wbet)ier  his  "fits."  either 
•lacksonian  or  cttherwiae,  exist.  II  we  buve  noi  skilled  evidence  we  an- 
juBlitied  in  gi^ing  a  guarded  o]iinioD  *'U  ibe  tiase.  remenjtierini;  alvavc  the 
ihrt*  forms  of '•  tits '■ — 1  crpanic.  2  neurc^-miujetic.  .ind  J-,  assuniod  or 
**  subjec-tivfc/'  Iu  giving  eWdenc-*-  m  ecmri,  suc-b  a  claK^ificatiim  raav  l>o 
uaefid.  Ifwe  totallv  disbelievt  in  ibe  ^'enuiuent«;  of  tbe  čase  after  close 
obararation  of  tbe  eubjec-tV  asj«et't.  niHuner.  inlellec-tual  dis|»lHy.  nionion'. 
reaaoning  jK»were.  aud  so  forth.  we  c:&n  eonvev  t^*  ibe  court  our  opininn  by 
the  use  of  tbe  terms  *■  subjec-ti^e  "  nr  '■  questionable."  a.«  apjilird  to  tlte 
s^mptoms,  and  at  tbe  Haiue  tiiue  run  no  risk  of  l>einL:  oonsiilered  livt 
dogmatic  or  biasne^i  iu  tlie  c-atie. 

Lay  persuns  aometiuief  desigUiite  a  sli^'lit  fyut.-0]»al  sensation  as  a  "  til." 
and  thev  often  exag£^*rat<'  tbe  nuiuber  of  true  or  false  -  tits." 

EpiUpKif  is  luucli  mr>re  ofleu  fiigned  llian  uutsi  iiraititioners  sii|i]xisc,  m 
caaes  where  the  sumiundings  aijd  conditions  render  syiiii»iithy  of  um>  lo  tln- 
feigner.  Tbus  feigued  tits  are  vcrv  eomnuiu  duriii^'  oriiiiinal  trials.  in  tbe 
sireets  and  in  jinsons.  It  uiust  l»e  bere  imii-d  tbiit  tbovi^b  Ibe  d^'I«^  tion 
ought  to  be  eawy.  it  t*rtaiuly  baiti«ens  ibat  iiiany  mi>Hial  iiiiu  an-  niislrt) 
bv  the  simulateti  svujpt^nus  aud  uiaiiifeslutions.  lir.  Fri-ilerii  k  Ta\liir.  m 
his /*rar/irr  f*/", 4/« (//c/n/- ']f!l»s,  savs.  •■  tbr  niabiii^Tcr  ...  is  ean-fnl  not  lo 
fall  BO  as  to  hurt  hiinaelf,  whereiis  tlie  e]'ili'ptii-  is  tlirii\\n  do\Mi  sviddeiilv 
and.  if  in  the  »trcet,  will  jirobablv  stnke  liis  lu^d  or  Ijm-i'.  or  \\\\\  \a\\  in  tbe 
niad,  not  making  anv  etfort  to  save  hiins*'ll".  Tbe  iiiiiliTigerer  is  ri-d  m  llie 
face  rather  Ihan  jale  or  hvid :  bis  skin  ]>ers]»in^s  Inuii  ibe  e\tTtiiin  ;  his 
pupiia  are  uot  dilate<l  and  an'  sensibU-  to  b^'bt.  Tlie  birl  (b;)t  )ie  \\:\s  not 
Io0t  oonaciouBnesB  may  lie  testisi  in  variiMis  ways  -  by  tonebing  the  eon 
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junctiva,  when  the  eyelids  wiU  cloae,  ihough  Im  \vill  probabiy 
AttempU  Lo  raise  the  uppereyelid;  by  applyiug  HuufT  to  hm  uralrila;  by 
prodiicing  some  very  painfnl  impreasion,  as  by  Ibrcing  ones  Ihuinb-nail 
imdur  that  of  the  malingerer."  Iteal  epileptioe  usuidly  have  the  traces  of 
Ibnner  injuries  \vhen  iu  fiU,  such  aa  old  »ciirs,  IVuctures,  etc.  The  bittei 
l<mgUH  sliuuM  be  looked  lor,  but  caii  be  «asiiy  feigued. 

We  cannob  »lwjiy8  resort  to  Bucb  diroct  tests  as  a  naval  stirgeon 
recorded  to  have  utiliaed  wheu  he  instructed  an  orderly,  in  the  maUugerer'i 
heariug,  to  nm  a  red-hot  ramrod  up  tho  "  patieiits"  rectuiii ;  nor  can  we 
ahvay8  pUce  tlie  nuasi-epilepLic  upoii  a  lieap  of  straw  and  8et  liglit  to  the 
latter.  But  wme  nieans  can  1h?  esteinforised  by  an  ordinary  rcBourcefu! 
practitiouer  whereby  to  anest  the  iiuposture.  Buckets  of  cold  water  a 
oftcu  handy. 

Maliugerers  often  amear  theu-  faces  exce8sively  with  blood.     Au  i 
pOBtor  waa  i-ePontly  detetted  throiigh  it  being  nntii(:w<I  that  he  licked  hi&  l\ 
iu  a  mauner  suggeetive  to  6ympathi8iug  byetanders  that  drink  wotild  bo' 
weleoine.     Kei^meil  tits  can  1»  olten  induced  "to  order"  by  our  suggestion 
that  "  one  should  hf  due." 

Tlic  writer  receivod  a  prisoncr  oncc  from  auother  iustitution  with  a 
minute  accouul  ol'  tlie  grave  epileptit-  fita  whicli,  duy  and  uight,  eeized  the 
uufortunate  man.  The  report  »tated  also  that  if  the  |«atieut\va8  presned  on 
the  vertex  by  the  tingtTS  the  convulaioiis  wen)  inductid.  Tt  waa  also  stated 
that  the  coutonts  >jt'  tlie  bladderand  rectuni  were  oftcn  passcd  involuntiLrily. 
The  luan  hiiiLseU"  guve  such  exaggerated  accouuta  uf  Iiis  owu  sulVeriugs  that 
the  čase  \vas  itiiinediately  Husjiected  by  the  writer  as  heiiig  probably  entirely 
fcigned.  It  wa8  arranged  that  a  "  clinical  lecture  "  should  be  given  on  the 
caae,  and  a  epcciallv  collected  audience  vras  asscTubled,  with  the  expres8 
underulandiiig  Ihat  uo  sigus  of  amuseiueut  slioutd  be  betrayed  by  aay  of 
the  observers,  howevtfr  ridiiuilous  thti  Im^liin?  iiiight  ajijH!ar  to  l.heni.  There 
\vere  mmie  eight  or  nine  l'ellow-pri8oner8  in  the  ward  watchiug  keenly  the 
proceedings  from  thcir  respective  beds.  In  the  j>atient'8  hearing  his 
8ymptuum  aud  cnsu  were  discusscd  with  gi-eat  gnivity  of  uianuerj  aud  it  wa8 
slated  that  if  this  were  a  real  uase  of  a  certain  disejis«,  for  wliich  a  loug 
Latin  name  was  fx  tnnpnrf:  (^oined.npon  \\i»  head  being  preased  al  the  point 
referrcd  to  lie  vvould  have  in  exactly  tifteen  seconda  after  the  presaure  coni- 
lueuced,  oou\'ul8ivc  tvvitchings  ci>mnient?ing  iu  oue  part  ol'  hia  frame,  which 
wnnhi  he  uoiniiuniitraled  regularly  thruugh  certain  piirta  namiid,  uud  \vould 
80  beconie  gmdually  genc-ral.  Then  the  \vriter  proceeded  to  place  his 
fingers  gently  some  four  inches  uiray/rom  the  &pvt  reported  as  the  one 
vvhifih  waH  i>athologiralIy  productive  of  couviilsioua.  Nothing  occurred 
until  tliH  writer  uhked  a  ooUeiigne  lo  kindlv  htt  )iim  know  by  his  watith 
wlieu  the  moment  arrivpd  at  whi<!h  conviilRions  were  due.  At  the  exact 
tirne  spucitied  twitching6  comTiieuced,  aud  develuiied  exactly  in  the  order 
jjrouonuced  befure.  The  gravest  dem«.?auour  was  ubserved  by  thtKse  arouad, 
and  the  čase  developed  until  the  man  carBfuUy  alipiied  off  the  bed  and 
commenced  to  progrej«  around  the  ward  in  an  attitnde  of  loconiotive 
episihotouos !  The  man  v;&9  put  back  to  bed  eveutiiuUy,  aud  in  \m  heariug 
some  dircctioua  were  given  which  couveyed  to  his  niiud  that  there  waa  uo 
nieiheal  treatini'Ut  foithcomiug  for  "  auch  a  grave  čase  "  l}ey<)nd  Iow  diet. 
No  more  conviilsicms  or  other  morbid  Bvmptoms  occiirred  aft«r  that  clinical 
demonstration  ! 

Ab  il  warniug  that  we  should  preserve  our  unbiaaaed  uiind  alwaya  open 
to  an  ultimate  diaguosis  until  vre  have  some  tuiuvineing  elements  to  Ijase 
our  opinion  on,  we  (|UQle   tlie   following  cjtsti :  "  A  young  man  wa8  iu 
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fcoafptftal  in  prboo  for  lubeivnilar  glands  of  ihe  neck  and  8)iowed  some 
diautiafactioD  when  his  tituL-  uf  diacharge  froui  tbe  comforU  of  tliat  Incatinn 
anived ;  be  wjls  hmu^ht  back  wiLhui  twenty-foar  hours  in  n  '  tit '  Xow 
tbe  coBTulsions  and  general  appearances  in  this  čase,  conpleil  uriUi  tlie 
ctrcuuistunces,  lod  the  urhter  to  siupect  ihe  uature  of  the  phenomena,  bul  a 
caivful  vnichiag  attilude  ivaa  praKn*(nl,  and  no  opimou  expresaeii.  The 
man  eipirud  wiLhin  lialf  an  hoor  of  his  freeh  neeption  to  hoepitaL  The 
ti«icrupsy  roTealed  tuberc]«*  of  the  meninges  of  the  brain." 

SoT  must  we  foi^et  ihal  a  trne  c^iOepCic  mar  bave  feigned  "  fits  "  saper- 
added  to  real  onus  \hhen  th^  motives  occur  tci  hini. 

/tiaanit^  iRgenerallr  assumed  in  a  transparent  way  ;  the  "  hallncinationa  " 
and  "  delusions  "  are  not  aocompiibied  by  tlie  oKpression  of  fear  or  horror,or 
otbcr  eiuotions  proper  to  tbe  simulated  conditiona.  Insomnia  is  not  cou- 
tinuoua.  A  man  wbo  etates  tbat  his  food  is  poisoned  wiU  eat  and  drink  it 
ali.  Slrikin);  incontuat^ncieii  can  I«  notioed  frequent1r:  the  chantcters  ofj 
tntaUy  ditferont  forui»  of  insanitj  b^ng  blended  in  a  manner  tbat  revealfl' 
th«  InitlL  Tbe  facial  ezpreaaion  fdio^  be  particularlj  studied,  al\vay8 
retneiiibering  that  some  msdingerer«  can  mimicfaHail^  the  physiognoiny  of 
iDaamty,  aa  weU  as  that  of  idiocr.  djspeptic  agoDy,  ctc  Wheu  questioaed, 
the  impostor  wiU  frequently  auswer  in  a  nierely /oo/i.s/i  manner,  and  not 
like  tbe  lunatic,  who  is  delusional  but  not  iialpablr  ridiculoiiH.  He  nill 
call  hi?  Hun  )ii>t  le^,  and  his  head  his  knee.  He  nit)  prel^nd  in  a  trana- 
pan^Dilv  fcK>l]«h  waT  that  he  thinks  vrben  in  London  thnt  bv  is  in  Japon. 
His  ideas  of  maduess  knd  bim  to  overact  the  part  iu  ways  that  1itilray 
liim.  He  vrill  unear  his  excrenient  over  his  liead,  and  put  a  uleosil  on 
the  Utter  and  teli  you  that  "  You  mast  not  talk  to  rour  king."  and 
so  fortb. 

Some  men,  however.  can   feign   iiisanity  so  ably  that  alienista  are 
doLTived.     And  sume  true  luuatics  will  fei^ni  an  addiliou  of  insane  Hyniptonu^ 
ijuite  incongnions  vrith  tlii^ir  re^l  ty{ie  of  diaeaMt 

Suicidal  atlt'iiipta  are  verv  ofien  feigned.     In  prisons  vra  fiud  tluit  most  j 
of  siicb  att«mpts  are  made  br  suspenaioD  at  the  preciae  moment  when  a 
warder  a  dne  fur  hia  vlait  to  tbe  celi     'VVliere  the  suicide  actually  luis 
u-ompflasNl  hiA  death,  the  hotir  choseD  ia  gencrHlly  ono  wben  he  knovs  he 
not  be  likelv  to  }<-e  dislurtied. 

sUncliohii,  wht?n  feigned.  does  not  preacnt  tbe  uspcct  aud  Gxod 
letic  mauuer  proper  to  the  real  disorder.  Mauia,  and  especiAUy 
d«liriouB  mania,  is  aeldom  acted  coirecllr.  Wu  <taly  et<«  riditruloiis  esliihi- 
tinn»  of  nonsen^ncal  chattcr,  instead  of  tbe  peciiliar  resiilts  of  the  heightem!tl 
objoct-eouiiciouituess,  which  producea  tlie  ever-varying  and  coutinuous 
rftSuolion  of  tbe  »urpniiidings  upon  tbe  [uitiLMil.'s  luind,  wlnch  •iivcm  the 
ohamcter  to  tnip  "mvings."  A  uiau  wbo  Imd  ihree  t.iiiiea  ohuintil  hin  tU«- 
diargc  froiii  the  ^irmr  throngb  feigned  nmnia  siiuubttcd  aout«  delinuua 
maaM  in  prisou.  but  coufesaed  bia  deceit  aifUr  thrft  dayt  and  uighU  in  a 
tiffkt "  slraU  jaektt." 

Great  čare  ia  nece9aary  to  delect  the  preaencs  of  earlj  HTmptooiB  of 
general  paruirsiH  of  the  insane,  as  we  may  e(un]y  miBS  them.  and  aa  ft 
coDML^iucnce  cun9uli.T  a  true  caae  as  outingered. 

Tbe  priKrtiiioiRT  who  deatre«  te  be  able  to  detect  feigned  iaNinily  w1k'u 
tie  niuetM  il  nliould  n'rnwh  hia  uctjuuintaneu  wilh  the  iruu  diHt^tutit  in  itJt 
varioita  fnriiitt  by  viKitingaHyluiuK  from  tirne  to  tinte,  na  by  that  means  ouly 
can  tbe  aptitiiih''  for  rupid  diHerentiation  of  the  trtie  from  the  osaiinioii  h« 
retained.  It  iH  weU  alao  tu  sut-k  occasious  of  »'itneasing  uxampltM  of  feigned 
iiuuuitv,  vrhicb  can  g^uerallv  be  futiud  iu  priauUA 
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It  iloBH  uot  a]wiLyM  huppeu  thul  lUo  most  ukiUetl  {i8ylum  doctor  is,  at  iha 
BJiiiie  tiiii*!,  the  most  expert  delei;tiv«  of  feigned  insanitv. 

Wheu  a  teisned  čase  has  beea  detected  and  the  scheme  npset.  the 
would-bc  imiHiatur  wiil  oiteu  persUt  in  hia  druina,  and  a  laat  attempt  to 
conviuce  the  doetur  of  the  realltj  of  the  inudutiss  is  ofteu  made  by  the  tiiml 
Hsaumption  of  Huicidal  int*nt.  We  iiiUHt  not  change  our  fixoil  diagnosia 
becaiise  of  this  species  of  terrorism.  fl 

It  ia,  however,  quite  impossible  to  here  describe  any  infallible  nieaos  of  ™ 
dctectiaj^   this   form  of  lualingering.      The   most  acute   obsenation  and 
u]>pr«ciation  oj  mnull  uiisLaken  iii  the  itresentiiient  Hliould  unabli.-  h  practi- 
tioner,  skillcd  in  the  aapect  nf  i-eal  insanity,  wiih  some  esperionce  of  fcigned 
Cttses,  to  dcteot  the  llaw ;  and  he  iijust  use  his  own  devicta  to  elicit  furthfr  ^k 
aa^gerated  performuiicts.      When    he   ia  conWuccd    of  his  diaguoais  of  ™ 
iiujuHture  lie  mBy  liave  recounie  to  reBtraiul.cold  batlis,  low  diet,  electricitj", 
and  othor  barmlese  bnt  impleagant  "  remedial  "  agents.     Miich  courage  of 
his  opinions  is  now  called  for,  and  consultative  support  is  ahvay8  advisable, 
as  the  Tf^potisihilittj  »hould  be  a/iarfd  to  avoid  8ul)fteque]it.  ani)oyanc«a.  ^ 

In  conchision  we  nioy  remark  that  we  have  only  referred  to  a  few  of  V 
the  forma  whic!L  iiialiu^eruig  assiimes,  as  the  leuglh  at  our  disposal  prohibits 
furtlier  ilhistruLions.  Our  object  has  bet-n  to  .sfimv  tbt;  geueral  charactcrs 
of  ali  niftlingerinji  to  be  inron^tttf-nn/  and  fxtt^gera(loji  nf  8ymi}toms,  and  the 
quaUties  demanded  for  detection  to  be  ohsti^vtttion.  of  small  dstails  and 
hffkal  deduetioTi  from  tUem.  The  pructitiouer  \vho  once  grasps  the 
situation  wiU  uot  bo  al  ti  losa  to  reali»e  when  he  meets  with  cases  iu  wliich 
suspicion  ehould  )«  his  attitiide. 

CAUTiONS.^"We  shculd  alway8  bear  in  mind  tliat  a  man  raay  have  a 
Bubjoctivc  pain  whioh  maj  appcar  ftasumod,  but  which  inay  bc  related  to 
some  real  and  grave  orgauit.  letilou.  Dr.  Spry'B  čase  is  iustructive,  \vhere  a 
troopor  in  tht?  2nd  Life  GiiardH  coniplaiiied  of  uncomforiuble  scnaationa 
in  the  tefiopbagiis  and  atoinach,  folIowiiig  the  "s\vallowing  of  a  bone." 
Some  suspicion  of  malingering  vna  entertained  at  tlie  tirne ;  but  Dr.  Sprj-, 
impreased  by  a  certaiu  anxicty  of  aspect,  rctainod  the  man  uuder  treatmenl, 
and  three  dayH  later  deabli  »uddeuly  ensued,  and  the  autn|)Hy  revealed  [ter- 
foration  of  the  anrta,  oaused  by  a  spicnloiii  of  beef  l>one. 

Nunierous  caeea  of  myt)teriou8  \m'm  in  the  baek  have  boen  cleared  up  by 
the  rupturo  of  an  abdominal  tnioury8m. 

However,  a  timid  pnicliliouer  wiU  never  become  esjiert  iu  detecting 
malingering.  Caiition  iind  monil  courage  are  required.  No  hurriea 
diagnosis  should  be  aimed  at,  and  consultations  shculd  be  hcld,  if  only  as  a 
Dieaus  of  protectiug  our  own  intcrests.  As  to  the  nix:eaaity  of  declaring 
our  convicsiiou  when  we  have  arrivttd  at  iL,  we  rauat  iiae  great  diacretiou,  aa 
frequently  we  do  no  goml  by  publishing  our  disc-overy  ;  and  wo  raay  be  aoting 
greatly  against  our  own  profeasioual  interests.  In  the  puhlic  service  it  is 
our  duty  to  oxpruas  our  opiaion,  but  in  private  practicc  it  may  be  an  act  of 
honourable  wifidom  to  kuep  our  owu  couusel,  while  we  do  our  best  to  briug 
bjink  the  inipostor  to  a  correet  line  of  condtiti. 

LlTKKATl'K£.  —  BAVAUti,  H.  ''Metnnirp  stir  le«  mahuliM  &imntees."  Jtlti.  d'll^jiini, 
Pam,  1847,  t.  38, pp.  216-238.— Bbsnbtt.  A.  IltmHK«.  "  UjTaterical  Malin(ti>niig,"fini.  Mtd. 
Jmtr.  rolAi  1883.  p.  M7.— Caijiovs.  J.  T.  "  Frigui-tl  Dbkia««,"  itfi-  amt  Surg.  Keport*.  Plul- 
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Clinieal  Lecturta  and  Essaj/t,  I-nndon,  1879. — WiL80y,  G.  "On  Feijmed  Diseases  ;  their 
DetectioD  and  Management,"  Edin.  Med.  Jour.  1871,  vol.  xTii.  pp.  329,  391,  616. 


Malta  FCVCr.     See  Undulant  Fkvkr. 

Mammary  Gland,  Diseases  of. 

Anatomical  Considerations 

CONOENITAL  AnOMALIES 

Polymcutia — Polythelia 

Amazia — Micromazia  ... 
Athelia       ...... 

Hypehtrophy    

AFFECriONS    OF  THE    NlPPLE   AKD   ArEOLA — 

Undeveloped  and  Retracted  Nij^Ui 

Inflamtnator^  Affection*  of  the  NippU — Figure,  etc. 

Sjfpkilitic  Affection*     ...... 

Tumours     ........ 

INPLAMUATORV  AFFKCTION.S   OF  THE    MaMMA — 

Afattitit  of  Infancy     ...... 

Mastitis  of  Adolescence  .... 

Puerperal  Afattiii* 

(a)  Simple  ...... 

(6)  Suppurative  ...... 

Chronic  Matititis  ...... 

(a)  Diffiue  Interutitial  Mnstiii* 

(6)  Chronic  Lofiulnr  MaatitU  aiul  Muttiple  Ct/ntie 

(r)  Circuntsrribed  Chronic  Mattiiit 
Chronic  Aftseeu  {non-tuhemdfm*) 
T0BERCULO8I8 

AcTiNoinrcogm 

Mabtodvnia 

Cy«T8 — 

Galactoeele  ....... 

Cy9ts  in  Chronic  L'tf/ular  J/aKtid-t 

Involulion  Cy*tK  ...... 

IIydatid  Cyris    ....... 

Neopi^sus  of  thk  Mamma — 

Simple        ........ 

Fihro-A  denoma     ...... 

('()  Unrd  Fihro-Adenoma 

{>>)  Soft  FiffTO-Adenomn 

(r)  C^to-Adenonui  .... 

(d)  Pndiferout  Cysto-AdenoTiia 
Pure  Adenoma      ..... 

Pure  Fihr*»ma       .... 

Dud  Papiifonui   .  .... 

Fntiy  Tunumrtt     ..... 

OMeti-chomlroma   .... 

Angioma      ....... 


Disetine 


278 

383 
284 
284 

284 

286 
286 
287 
287 

288 
289 
289 
289 
290 
293 
294 
295 
300 
302 
303 
305 
305 

.105 
306 
306 
307 


307 
308 
309 
309 
309 
309 
310 
310 
310 
312 
312 
312 


278 


MAMMART  GLAND.  DISEASES  OF 


Malignant           ....... 

312 

Sarcoma      ........ 

312 

Carcinoma  .... 

314 

Etwloffy 

315 

General  Pathology          .... 

316 

Nodular  Scirrhti$ 

317 

Atrophic  ^cirrhuf 

323 

Acvte  Cancer         .... 

324 

Coltaid  Cancer               .... 

325 

D^uct  Cancer          ...... 

325 

Adeno-Carcinoma  (Halstead)  . 

326 

Treatment    ....... 

327 

Resulia          ...... 

336 

Mortality      .... 

336 

337 

JnoperaHe  Cancer           .... 

337 

Paget'8  Disfose      .... 

338 

D18EASES  OF  THE  Male  Breast— 

Gyn(Bcomasiia       ...... 

341 

Anatomical  Considerations 

The  inamma  is  developmentally,  as  well  as  niorpliologically,  more  closelv 
allied  to  the  sweat  glands  than  to  the  sebaceous  glands.  During  the  second 
month  of  fcetal  life  the  first  rudiment  of  the  mamuia  is  represented  by  a 
down-growth  into  the  mesoblast  of  a  hemispherical  clump  of  proliferated 
epiblast.  At  the  third  month  thia  primary  epithelial  invasion  gives  oH' 
8ecoudary  epithelial  columns  which  become  the  main  lactiferoua  ducts  of  the 
future  adult  gland.  The  intervening  and  adjacent  mesoblast,  instead  of 
becoming  fatty  tissue,  develops  into  the  tibrous  siroma  of  the  gland.  At 
birth,  more  ducts  are  formed  by  a  procesa  of  centrifugal  budding  from  the 
extremitie8  of  the  epithelial  column,  and  the  nipple  becomes  developed  aa 
an  outgrowth  of  the  cutis  around  the  ducts.  From  birth  to  puberty  the 
mamma  of  both  aexe8  show8  a  corresponding  degree  of  evohition  and  is 
represented  by  a  fibroua  stroma  containing  a  ay8tem  of  branched  tubes,  at 
the  extremities  of  which  are  solid  club-ahaped  thickeninga.  In  the  male  the 
mamma  remaius  throughout  life  in  this  imperfectlv  evoluted  condition. 

In  the  female  at  puberty  the  clavate  thickeninga  of  the  ducts  begin  to 
bud  out  to  form  the  acini,  which  are  coUected  into  lobules.  These  lobules 
are  at  first  amall,  and  situated  for  the  most  part  at  the  peripher}'  of  the 
gland.  There  is  a  corresponding  activity  in  the  growth  of  the  stroma,  and 
the  size  of  tbe  organ  is  stili  further  augmented  by  the  development  of  fat 
lobules  within  it,  while  the  paramammary  aubcutaneous  fat  is  also 
increased  in  amount.  The  atimulus  of  conception  hrings  about  the  com- 
plete  evolution  and  functional  activity  of  the  gland.  New  acini  are 
developed,  and  the  number  and  size  of  the  lobules  are  so  rapidly  increased 
that  the  gland  comes  to  posaess  the  completely  parenchymatous  appearance 
presented  by  other  glands  which  are  alway8  functionally  active.  The 
stroma  becomes  more  succuleut  as  well  as  more  vascular  Pregnancy  also, 
unfortunately,  gives  a  similar  impetus  to  the  growth  of  breast  tumours. 
After  lactation,  the  parenchyma  retums  to  the  resting  state,  many  of  the 
acini  and  lobules  disappear  altogether,  and  a  considcrable  quantity  of  fat 
develops  in  the  stroma. 

The  relative  proportion  of  the  three  elements  of  the  breast,  viz.  parenchyma, 
fibrous  stroma,  and  fat,  varies  considerably  in  different  individuals.    The  breast 
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^  I  PV^^P^  consisu  of  a  central  part,  the  etnjms  mnmmas  and  a  peripberal  part, 
"nide  up  of  proceases  which,  as  tney  extend  into  the  paramammaiT  fat.,  hecome 
more  and  more  branched  until  finaJly  Uiejr  beooine  oontinuous  vito  the  connec- 
tive  tume  lepta  of  the  subcutaoMKis  fattv  ttssue.  The  breast,  therefpre,  koM  no 
dittimei  i  iijmif i  In  the  yoQti^  adult  nulfipara,  the  oorpus  tnammip  is  oompact 
~  w^  oefined,  and  coniains  bat  little  tntranuimmar>'  lat.  white  tbo  peripheFal 
_  are  relativelv  smalL     lu  the  tuultipara,  thu  con>u»  uiuuiuik-  contauu 

'  fnore  fat  ai^  the  periptieral  proces«««  ext«ad  more  widely  iuto  the  paraiuaiuuiary 
faU     Aft«r  the  nienopau»e,  the  breast  tiacae  nndergoes  eKtensive  atrophy.  and  iu 


Tvt.  I — PtMi  tli»  iii>i>ii  at  »  firl,  ■•.  M.  Ti'  kitu«  Ur  »»miaJ  «Lniriur>  mhI  Uw  il^**oy«u»»t  <d  ftrkit 
m,  t^tmm  tMl«r1i>laU*r  «Ijhwi»  MWMIit  tt  w«<r,  rluMlj  parkni  nmitivUi*  UaaMi  Ahni  \  fc,  UitmlnlmlAf 
namwU*«  Umm  ;  i.  Um-  ilart  nt  UW)«*w«wt>-  vitlt  «  amAlkr  Aix\ ;  J.  ■'■dlHK  lo  Um  (lrv«4imAii|  Intraln  ; 


1»  oh*a0  it  u  almost  cntirnl;  rrplacrd  bv  adipott  tiarae.    It  must  be  rememhered, 
r«-er,  that  traces  of  pnrench)inH,  in  iho  iihape  of  atrophiM  durta,  may  stili  ht 

'  vilh  the  micmAcopp  in  the  tibroua  utrands  whirh  rcniain. 
Th«  armntremfnt  and  extrnt  uf  t)i()  parenchyma  ean  Ite  inrmtifniltH]  bv  treat- 
iiiW  Ihe  brraHt  vritli  a  .:>  i-rT  rmt  mjlution  o/nitric  nrid.     If  )iH(Mw  of  the  freHii  ornn 
1^«   pliu*^!   in   tliiti  Holution   for  a  few   minule«  and  tlien  iraitbed  under  runnUiK 
uiiltT.  (lir  nlbdinin  uf  llit^  epithelial  ci<lU  uf  th(>  parench.viua  U  ooaKulJitvd,  niM 

t' ■  ■  i-ctii-i*   liiiKU'*   i*    rendpml    trHn^^iuin-nl.    liuin<ii^'iieout,   ana    M>iurwhHl 

L  'Hif*   ullitii»tf    liiliulifi  nf   lh<*    pMr«>rirhvtnn  niiw  nniionr  ha   titlli*   (1-3 

u..j..„  U...1,  otHujue,  wlii(t*,  itjrti  like  IkiUr^  nrnuiK^«!  in  gra|ii'  like  cluatera  aroutid 
the  tarmination  of  the  tiner  branclH«  of  the  di/rtA  (Figa.  4  ujmI  A;-. 
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liffomtntg  qf  Co*mer.    The  parffnchyinA  is  prolonged  into  theRft  processe^  nnd  in 

spBre  wonien  wiih  weU-developed  nmmma>  it  msy  reach  U>  mtliin  a  short  distanc« 

c$  the  Coriuro.     P(Mtt«riorly,  the  mamma  is  ttepHrated  from  the  pectoral  musclo  by 

K  thiii  utraluin  of  loosn  c.'onnectivet)s8ue,  the  deeper  layers  of  wliiuh  are  more 

conipActlv   woven    to    coii- 

■titute    tiie    />tTturftl  /atcia 

proper.    In  obese   suDJecta 

the  retroniamiuary  tissue  is 

represented   hy  a  laynr  of 

fal  of  oMisiderable    thiclc- 

DOaL     Delicate  prooe&ses  of 

brsMl  tiuue  |uuis  from  the 

deep  sttrfeoe  of  the  corpus 

aiatnmK  intuihf  n-tnitnain- 

inary  tissue.aiii)  Hfitli-iiliaJn 

hu&howQ  thut  ^Unij  piircn- 

ohyinA      nul      ir)frequently 

extends   into   them    ns    fnr 

as  the  pectoral  faAoia,  aml 

indeed    sometimea     for      • 

kbort  distanco  into  the  pr'.' 

oenes  vhich  dip  froin  tli< 

£uaa    between    the    inun; 

saper6cial  tasoicuti  of  tiie 

mnacle. 

The  breast  tisaue  has  a 
inurli  vider  diatri^Hilion 
tlian  wns  formcrly  suppased. 
V^rtically,  it  ext<Mi(U  from 

iin^li>  1»  heiv  it  b<'f;iiis  tu  sweep  upwanl8  U>  the  Ktvrnurii ;  hiiriz"n(«l!y.  fn:ini  n  littlo 
within  tJie  o<l(i;e  u£  Um'  Nttiruuiu  oppiKite  tho  fourth  rib  (o  the  tifth  nl>  in  tlie  oiid- 
ax)llary  lini",     Kor  puriKMCs  of  clinical  do»oripti(in,  the  mamma  is  siilidiWflrtl 

artiticiallj  into  Jfur  ifunUranrs 

C 


fV: 


KI.     Td  iitnitnlr  Bi!in>  tnjlntu  In  llin  nttmiiU  sntitoiiijr  ul  m  «#U- 


•  FTfttiifol  (n  impr 
(Nllfičacid  prapaimlkm.) 

Ihe  second  rib  to  the  inxth  costal  cartilage  at  the 


iltlmBlf  lnhii1PH'tf  Uw<p»raneh)mi* 
r''iiiMl  O«'  U'iii<iii«l  braii^hM  of  thn 
:"WOfk  qI  cln.-um-n>iiniinary  (M(rf): 
{/)  bn«al  Ucniii'  Filpuding  up  la  It. 


6 


^ 


/■ 


•  V 


ris 


•^r  Um  klic«  IlItMnUofl  lil  II 
I  >in  Mld  pmpUBUon.1 


("anillarv  tail 

witJi   ihr  ihoriiric  group  of  nit 


gn  M  the  third 

n!nry  lyinph(ilic 


of  Spence)  kn  high  m  the 
»aH  trf  th«  axilla.     The  n!maiiid<?r  of  tbi*  om*'r  hi*inisulier»*  rest-*  iiltniwt  entirely 


by  meoiu  «f  a  rertical  and 
a  homontal  dioineter  which 
intentect  at  the  uip|>lu.  The 
quBdmntJi  are  nutued  upper- 
inner,  lower  iiiner,  upiKT-outer, 
lower-out<!r,  resiH'ctively.  Twn 
njJjiiO('ntqu(Mimnt-4coiiHLitute  a 
Ar«i »j«yiAf IV.  The  iiinop  heini- 
Bphere  re«t-t  ahnnst  t*ntirely  on 
tliH  piH-toraliK  iDnjor;  at  its 
lowe8t  part  il  hii|[bt]y  overlie« 
rlie  upi>er  |wirt  of  the  ii|K>- 
Tieurosia  nf  the  ostrrnnl  *»blique 
iiiustde  of  tlie  [ilHl'ini«*ti.  The 
uplier  hnlf  of  the  uutt<i'  h«:'liii- 
ophure  rest«  upon  thi>  grejitcr 
i...,'tMmI.  «»n  tlie  (vlge  of  ihe 
\  peotoriil,  antl  t<i  a  aJight 
-'  nt.  on  the  M^rrtitug  nioffiiUB, 
iiihin  whi('h,  und  un<ler  cover 
lit  the  pectornlid  tnajor,  it  f*x- 
tenilH  upnartU  into  tlie  nxilla 
rib,  whom  it  comen  into  relatiun 
"niids  sitimtei!  iinon  tho  iiiner 


upon  the  H-rratu<i,  except  t)ie  hmrtil  pari  whieh  ovcrUiMi  the  tlf->J)f  diiritationA 
of  the  estertiiit  ublique  arisinK  from  the  tifth  alid  iiixth  rib>*.  It  folhiWH,  ihere- 
fore,  that  atiout  one-itiinl  uf  tht*  whoIo  mamma  lien  inforior  and  exienml  to 
Um  HilUry  border  of  the  jiootornliH  major.  Ilieae  relntion«  havi«  l>p«>n  (lwp|( 
npan  in  detail  hecaiiKe  tho  Hur^nun  milst  rtit  beyond  the  limitii  heiv  mcntioned 
if  bn  vriihe*  to  rt(mo%T  thf>  whole  of  tho  breust  tiniue. 

The  lilcin  of  the  n*pf>le.  nbundantly  »uppliinj  with  »eb/ttvaut  »liandi,  is  eoverod  by 
M  ihin  iTpidertniM.  clotJiini;  larg<  imttitivt  jfipilitr.     On  the  Kuuiniit  of  the  nipple 
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iH  a  uliKlit  tleprenaion  into  which  the  mtit  ductt,  twelve  to  twenty  in  namber,' 
open  ljy  minule  orifices.  Th«  'jlntuin  o/  Montfffmieru,  situnt«!  upon  the  arcola, ' 
and  frei|Ui'ntly  refurivtl  tu  aa  !*ooh«juus,  huve  bcfn  sliown  by  Reiu  uud  othenj  w 
be  nidiiiientar^  milk  glands,  Tlieir  enlai-gemeot  duriug  preKnftDcy  gives  rise  to 
distinct  elevutvons  upon  tlie  aurface.  Scfttt^red  througlioul  the  corium  of  the 
nipple  iind  lueala  nre  buntites  of  non-KtrijM-d  mu^eular ^Hhres,  injiny  of  whioh  oct'uny 
the  lulvontilioii«  ronts  of  the  lactifptvni.-i  duct«,  Kome  intcrlocing  hori7ontAlIy, 
others  runninf!  lonRiludinally.  In  tho  loosetissue  under  the  areola  the  milk  daets 
are  niiipullated  to  lorm  the  Utrtijtrmit  tintufj. 

The  wails  of  tlie  nmin  duct»  when  empty  are  thrown  into  falds  which  in  traiis- 
verse  secticu  are  apt  t«  be  mistaken  for  papilU'-  At,  and  in  ttie  npiKhljourluio«! 
of,  their  oriliccs  tlie  duct^  are  lincd  by  a  Ktratificd  et)ithdium,  vvinc-li  mkiu  givca. 
plnce  to  n  ainslt'  la^ur  of  colunirinr  epithelium  pJa^-eu  upott  a  tiucluated  bnsenient 
membrane.  Tlieacini  are  lined  by  a  singlt  laver  uf  fubuitl  ur  Iow  columnar  celli>. 
Aooording  to  llender,  a  layer  of  no  n  stri  ped  nius^-U*  intervene-s  l»tween  the 
epithebtim  and  tho  basfinii^nt  membran«;  Imtli  of  tht^  <hicts  aiid  aoini.  The 
interacinous  connoctive  tissuft  Is  more  delicate  and  cellular  than  the  perilobular, 
whioh  encircies  the  ultimate  lobules  of  the  pni'enchyma.  [n  the  iiiterlobular 
coniieL-tive  tisHue  are  numerous  fat  lobules.  ^M 

Durinp  h^-tation  the  epitlipliutii  of  the  acini  remainu  a  Kingle  Uyer;  the  milk  ^| 
lobalsH  ar«  not  pnMjuced  bv  fntty  diRJnt^fimtion  of  succeiunve  generations  of  cellft, 
bnt  by  the  vital  aetivity  ni  th«  protoplasm  of  tlie  »inKle  la^er. 

The  unper  and  iimor  hemisplK^re  of  Hit^  brnast  receives  it«  hlifoil-imjtp}^  froin  the 
»ecund,  tlirnJ.  and  fourth  perforatiuK  brnuchoa  of  the  internat  raammnry  artery. 
tho  luwer  nnd  outer  heinisphere  from  the  long  thonicic  wliic]i  givcs  off  a  branch  of 
oonsidei-abtf  «ize  which  wiiid5  rouud  the  loivcr  bunler  nf  tht;  ptvtoraliti  iiiaior  and 
terminatcs  ut  tho  nippla      Tho  sui>or(iL*ial   vrin«  nf  ihe   mnmmu   are    rolatively  ^m 
largH,  and  open  into  tiio  ext«rnal  lugular.  the  ceplialio  and  the  axil]ary  veins.  S 
Around  the  areola  is  a  venous  cirele  whieh  receives  veins  from  the  ni])ple  and  ^* 
ar&ola. 

The  ntrvtn  »-hifh  8upply  thft  gland  are  the  perforating  terminal  branches  of 
the  fourtii,  lifth.  and  sixtli  intorcostal  nerves,  wliih'  tlie  skiu  over  the  organ  is 
siippLt<.>d  purtly  by  tlie  deNcendinc  cutaneoua  branches  of  the  cervical  plexus  aiid 
partly  by  the  anterior  and  lateralcutaDeous  branches  of  the  sekund  to  the  aixtli 
inU-rco^tJil  ncrvcK-  The  writer  has  frequeutly  found  PncirnKtn  rtn'}»t*'-hi  witliin  the 
substanc«  of  the  brou«t. 

The  hjmjfhntir  »tistf^m  uf  fif  mmtium  demands  careful  attention  on  aocount  of 
the  importJint  pM-t  it  playH  in  the  diRsemination  of  carcinoma.  According  to 
i^ppey,  ali  thn  )ymp1iatinii  w]ii(?h  arise  within  the  subRtancnof  the  hreast  eniergo 
from  its  anterior  and  tKjsU-rior  sui-facfts  to  ^ipen  into  a  plexu8  of  large  vesgels 
situated  under  the  areola.  From  tluK  mthnrfnUir  jJej:uii\xp.  lyu)pli  is  conveyed  by 
two  or  three  targe  trunks  to  tjie  axilla.  Lnnghans,  on  tlie  other  luiiid,  holus  that 
the  efferenl  h/miJuitif«  of  the  glaiid  occupy  the  rctmmammarf/  titna;  the  lai^er 
trunks  penerally  fullowing  the  bloMl-veJiseJs. 

The  writers  oli)*ervatior)s  have  led  hiiii  to  n^gard  the  lyinplialie  systeni  of  the 
mamina  as  oonsisting  of  live  Aets  of  ve>tsels,  which  comniuiucate  with  one  another 
dire<!tly  or  indirectly— <1)  A  w}>rrj\cm(  nr  cutanfnu  n^t,  inrhidinjj  tliose  nf  tho 
nipplo  and  areola;  (2)  the  eiihnrfiiittr  jjtj-vn  nf  ,Snp/)^ij ;  (3)  thf  intrrunnmimtri/ 
ft/Htp/nttir^  ;  (i)  the  »ulir-utnnnm*  and  jtnnttruimmnri/  it/niff/ittftfA ;  {fi)  the  rftro- 
viammart/  hfmjfhifir*.  Tho  cutaneous  IsTnphatics  and  tlioae  intraniammary 
tyn]phatics  which  accompany  the  main  lactiferous  ducts  open  into  the  suli- 
aroDiar  plexus,  whicli,  therefcfre,  connects  the  two  8ysteniR.  Tlie  lymphatics  of 
thepftraiuamniary  fat  form  a  part  of  the  Keneral  subčutaneous  lyinpliatic:  systein 
of  tlie  front  of  the  chest.  They  occupy  for  th«;  most  part  the  liganieiits  of  Cooper, 
and  rei-eive,  on  the  uue  hand,  lymphatifs  from  the  truo  skiii,  and,  uii  the  otiier 
hand,  eflerent  Iyin)jhatics  from  the  unterior  surfnce  of  the  nianinia.  The  retro- 
nianimary  Iyuip1iaties,  incliirling  those  nf  the  |>f«':toi'al  fasein,  iiM^eive  alt  tha  ^| 
efferent  iniramammary  Iyiiipiui,tics  »liii^rfi  l(v*ve  tho  [Kisterior  surface  of  the  H 
gland;  atong  with  the  paramammai7  Iymphatics  they  pasa  to  the  axillary  fascia, 
which  they  pierca  to  joiii  the  axinary  glands.  In  this  way,  therefore.  the  eflerent 
1yinpliatic4  of  tlie  corpus  manimif,  or  the   nippl«  and  areola,  of  the  skin  and 

|iaramaiintiary  fat,  opun  eventually  into  the  iy!iiphatic»  of  tlii*  deup  fascia ;  the 
atter  aoconijv(ny  tho  btood-vestiulsof  the  gland,  picrce  the  deep  fu)u:-iti,  and  in  thia 
way  ultimatviv  reaeli  tlie  Ivrnphatic  gtanas  which  lie,  for  the  most  part,  in  clialns 
alongside  tlie  axillftry  blood-vesaels. 


Itolter  has  shown  that  some  of  the  eflerent  mammary  )ymphatics  perf' 
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tiip  stemal  pnrtion  of  th«  pectoraJis  major,  Along  vith  branclies  of  the  intemal 
niammary  and  of  the  poctoral  and  Ionu  thoracic  brnncheB  of  the  axillary 
arti-rj.  to  open  into  amnll  Ipnphatic  f^lande  ftitunled  in  ihp  fascui  covvrin)c  the 
pOKterior  sarfaca  of  the  pectonil  niuscle.  It  folIows,  tliprt-forv,  thftt  removal  uf 
the  stemal  tibnu  of  the  pecturnlis  ninjor  should  always  Uma  pjirt  of  the  routine 
oporHtion  for  carciiioniH  of  the  iiiaiiiuiu.  A  few  of  the  Ivinphatics  from  the  upi>er 
and  ioner  jmrt  of  thr  muumui  open  into  the  sternal  glands.  plar«^  alung  thft 
interiiAt  nuiininar.v  Jtrtery. 

Tim  »umlimA  I^niphatic  gUnd«  found  in  the  axilla  is  often  niuch  larger  than 
i«  ukumII.v  <le»icnlwd.  ^iotne  are  almost  niii^rosoopic  in  size,  vhile  othere  not 
infre(|u^titly  undergo  sui.'h  n  markei)  mliftone  tnfi^utittn  tu  to  Im;  niistaken  for 
ordiiiary  fat  lobutes. 

TtH!  gUuds  which  are  usually  the  tirst  to  become  diseased  in  carcinoiua  uf  tlie 
hreaal  are  ihe  jfrtorat  ifroui',  vhich  ocpupy  tliP  antt-rinr  part  of  the  jnner  wall  of 
ihe  asilhi  nlimK  the  lin«  ot  the  lung  lh<inicic  nrlery.  In  the  later  stagfs  of  the 
(liseaiH',  ihc  ^Innds  luwiii-d:t  tht*  ape.\  of  the  uxilla,  n&  well  an  tlio^  T)elow  the 
claviole.  and  the  po»terior  grotip  Iving  nlone  the  Hulj«<-apuhir  viMi«eI&,  n)ny  aH 
bec4ime  infeet^.  Some  of  the  lympliati<»  of  tlie  mamina  pa«s  directly  to  the  sub- 
cUvicular  glandn  without  traventing  the  first  or  pectoral  group. 

CONUKMTAL  AS03IA1JES 

Potyma^tia. — Supemumerarj'  mtimmary  stnictures  octur  more  freqHcntIy" 
than  is  generali}'  8iipp«»«ed ;  they  are  often  verj-  nidimentarj,  and  are  liabte 
lo  l>e  overlooked,  lieing  not  inlrequentlj'  tuietaken  for  moles  or  warty  growt.hB. 
In  uUout  two-thirda  of  the  eiiaes  oulj*  oue  occeaeorj'  structure  exist8;  a  pair 
not  iurrequently  iiccur,  and  aa  uiany  as  eiglil  Buperuumerai7  nipplee  have 
^been  iwoniwl.  TIi«>  H<'4'p«w>rv  inamniar)'  structun?  take«  ihe  fonu  uf  a  moro 
lee8Wt'll-deHued  uippIe,withoruitho«taniirenla{^/y/AWm);  of  aj^hinduhir 
structure  without  a  niiiple ;  or,  more  rarelv.  of  a  perfect  oi>;an  capable 
of  uuder<^oiiig  compIvUi  fiiuctioual  evolutiuu. 

Su])ernuuiei-ar)*  uippKrK  \ven>  fouad  to  occur  in  7*6  l*er  uent  of  a  large 
ai»rie8  of  snibjects  con«cutively  exarained  by  Mitchell  Bru«? ;  lliey  \vere  about 
twio«  moro  common  in  nialcs  than  in  fcmales. 

Williams  bas  9huwu  tbut  iu  by  far  llie  greater  niimber  of  instance«  of 
polyuuiHliu.  the  8Ui»«rnuini?rur)'  Btructur«n  are  devL'IupeU  in  poaitions  vrhich 
correspond  to  thoHo  occupied  norniallv  by  the  glaiida  of  i)olyma»Lic  aniiimls. 
Th«y  are  thereforc  almoHt  iuvariiibly  vontral,  and  occur  ahing  two  linet* 
uliieh  convergo  from  the  axilla'  to  the  grolns.  Theirexistenc«  is  attribiited 
to  atnvislic  rcversion.  In  fullv  Lhree-fuurlhs  of  the  caaes  the  additional 
maininurj  Rtnicturt':  in  tnUintvil  a  littlo  btdnvr  and  inLerual  Ut  the  noniui 
inanmia.  Axilhiry  [iiiiiniiiit-  an-  dei'i0<>dly  mre.  ^laiiv  of  ihe  cosee  which 
have  bet.'U  rLi-urtleil  os  »uch  are,  in  nll  proliabiUtj,  either  mtxUlied  sebaceoos 
or  Hweat  ghinda,  or  cunalst  of  an  uuuHuany  weU-develo[MHl  proceas  of  the 
nuunma  more  or  lesa  complet<3ly  8eque«lmted  from  the  maiu  ghimL 

AccCBaor)'  mammai*)'  struetures  have  been  met  with  ljetwwn  the  nomial 
pair  and  the  axilhi-.  in  tlic  middh;  lim;  over  the  sternum.  and  upon  the 
abdomen,  hut  ure  vurv  nirulv  pruseut  iu  other  pgirUH  of  iht:  UKly.  Unduubted 
exanipleR,  howfver.  liave  U^en  met  with  upon  tht*  nhoiihUT.  the  hiittock,  tho 
thigh.  and  in  the  groin.  The  caee  roc^rded  by  Barth  a«  (x'ciirriiig  on  the 
cheek  uas  not  couHmied  hy  Waldeyer.  Like  polydactyIi8m.  (Mjlyinit8tia  is 
ollvn  herLililary.  Ouea«iouaUy  il  is  aaaoeiated  uith  imperfect  developnient 
of  th«  pclvic  organa. 

Sni»*niiimerarj'  m«inn»ary  struetun*  du  not  call  for  Rurgical  iuterference 

iinledB  thtry  itmotiut  to  a  doforiiiiiy,  ur  lUiIeAA  tho  eondition  giree  riso  to 

in  and  diauumfort  aitendnnt  ujiun  iheir  fiuictional  engorgemont  duriug 

'pregnuicy  and  lacuiiou ;  iu  theae  circiimHUujUAM  the  ■ec«Mory  structure 

should  be  excisod. 
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Amazia, — Completc  abscnce  of  one  or  both  breaats  i8  a  much  rarer 
cundilioa  thaii  pol^uiastia.  Gencral]y  it  is  only  one  bi-coat  that  is  abseat, 
aud,  aa  in  liarB-Iip,  tlie  tlefiniency  is  uiore  freiiuent  upoii  the  left  side. 
AiuHzia  18  very  freq»ieutly  asaociftted  with  deHcieiicy  or  total  abaence 
of  the  8terniil  fibrea  of  the  pectoralia  major,  aud  j?ometinit!s  \vith  iinperfect 
developuieut  uho  of  one  or  more  uf  tlie  Bubjiiceut  ribs  aud  iutercoslal  musclea. 
A  few  caaea  have  lieen  reimrted  in  whif]i  the  uppfer  t'xtreiiiity  oii  the  cor- 
responding  side  was  defective.  Scanzoni  reports  two  (laaes  of  uuilat«ral 
amazin  asaociated  with  complete  ubsenee  of  the  ovary  on  the  correKiionding 
fflde.  The  »ubject  of  ama/.in  is  ablv  treated  by  John  Thomson,  who,  be^ides 
reporting  three  čase«  Qb«Hrve<l  by  hiiiifUilf,  Bumuiarises  the  rot-onls  of  eighty- 
nin«  others. 

Mirrom-asia,  —  Iinperfect  development  of  the  manima  occura  more 
frequently  thau  aiuazia  aud,  like  it,  iimy  lie  ossociated  with  deficiency  in 
devolopmeut  of  the  cheat  aud  pelviu  organe.  The  defective  mamma 
maintiiins  thn>ii^ho)it  life  t)ie  infuntile  or  male  tyi>e,  and  if  tlie  subject 
of  the  defect  be  a  female  she  often  displayB  a  tendcncy  to  inaaciiline 
characteriatics. 

v4M«/in.— Oonpenital  absence  of  the  nipple  oulv  i«  also  cnnnnuner  than 
amazia  and  gcncrally  aHbets  both  breaats.  Aiong  with  acquired  imperfec- 
lion  of  the  nipple,  due  to  iufantile  lujistitis,  uleera,  burna,  ctc.,  it  owee  itB 
importanrp  tfl  the  trouhles  t.o  which  it  givea  risR  during  the  puerperium. 


Hyi'KRTBOrilY 

Hifj)eTtio]ikt/  o(  the  mamma  is  a  mre  afTection,  and  is.  apparently, 
more  commonly  met  with  in  tropical  countriee.  In  truo  hypertrophy  both 
breasts  nre  almosb  invariablv  aflVcted,  eitber  simiiltimcoi.i8ly  or  the 
one  8hort]y  aftei-  tho  other.  A8  to  ita  munation^  vt\\  that  cau  \ye  said  is 
that  puberty  and  pregnaucy  generally  iuitiate  the  eulargement,  whieh  is 
greatlv  in  exce88  of,  iis  \vel!  a«  more  progreaaive  than,  the  evohition  which 
normaUy  occurs  ot  these  periods.  lu  quite  a  number  of  c^iscs  which  set 
in.  at  or  about  the  tiiue  of  pul»erty  Rudden  riKSiition  of  the  eatameuia  haa 
iniuiediately  preceded  tlie  enlargement,  tinta  pninting  t«  disturbauues  of 
tlie  ROKiial  organa  as  playing  an  important  part  in  the  causatiou.  In  a  few 
iiiatances  breaets  which  have  beooino  abnormftlIy  eularged  during  pregDancy, 
have  8ulisequently  dimiuiahed  in  aize  to  boeoine  agaiii  stili  furtber  hyper- 
bvphied  at  the  next  pregimncv.  On  the  other  hand,  prpgna!H:y  haa  been 
known  to  taiuse  a  retroeession  of  the  enlargemeiit.  Oc'casiona]ly  the  hyper- 
trophv  doeg  not  make  its  api^aranee  until  about  tho  fortietb  vcar,  and  raay 
be  unconnccted  with  pregnani:y.  In  these  caaej*  the  eulargenieut  is  less 
rapid,  auil  bcmih  cnmcB  to  a  Bt^iudstill. 

\ViUijiniB  draw8  attontion  to  the  records  of  severa!  cases  of  maniuiary 
hypertrophy  occnrring  in  iutancy  auil  cliildhood,  and  associate*.!  witli 
precocioua  sesual  devt-lopmeut. 

In  regard  to  the  naUrr  of  tht  nfffction,  it  hjw  l)een  atjited  tliat  hyper- 
trophied  breasts  do  not  secrete,  and  that,  therofore,  we  hava  not  to  do  with 
a  true  phy8iological  hypertrophy.  But  Itillroth,  Liitzbuck.aud  Delbet  have 
recorded  casca  in  whieh  au  exeeasive  secretion  of  uonnal  milk  has  liecn 
observed  in  brwLsts  wbich  havR  lieconio  hvpertmphied  during  prcgiiancv. 
Aa  a  rule,  mammary  hypertrophy  is  dne  mainly  to  eseessive  griiwth  of  tho 
interacinous  and  perilobular  conncctivc  tisaue — such  cases  beiug,  therefore, 
more  of  the  natura  of  a  difusf.  JUiromaiosU.  t  icca3ionally  tho  Hbrous  tisaue 
is  cedemaLoua,  and  thn  Ivmph  apaoes  are  und«!y  prominent,  a«  in  tlie  lym- 
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phitlic  form  of  elephttntiasis.  In  the  caaes  which  derelopduring  pregnaiicy 
the  parenchriDa  takes  an  active  pari  iu  the  overgrowth,  and  the  breast.  on 
soction,  is  seen  to  be  inade  up  of  a  L>oUoction  of  more  or  leea  vell-ciruuiu- 
tK.-nt>ed,  lobular,  tibn>-pureouh)'iiiatoua  uiasses  cmbcdded  iu  a  louau  perilubular 
8tn>i)iii.  Quite  exrei>tionally,  tlie  enlar^uieiit  is  due  to  an  overgTowib  of 
the  iutra-  and  fiara-mammaij  fat.  The  ciitaaeoHS  veins  are  Renerallr  oon- 
aidcrablv  cnUrged,  the  arteries  to  a  muoh  letsa  degree.  The  axillani'  glands 
an  unanccttid. 

ClinicaJitf,  the  diaeaae  is  characteriaed  by  the  great  enlargement  uf  the 
breasla.  The  grnwth  generali^  aets  in  8\iddenly  about  the  tiine  of  piibcny, 
or  daring  pregnancj,  and  not  mfrequentlf  it  progresses  so  rapidlv  that  iu 
the  course  of  a  ft^vr  mouilis  the  brcast«  reooh  dowa  to  tiio  umbilicu^,  or  Diay 
even  rest  upou  the  thigha  Iu  ulber  caaee  Ihe  progreea  is  \vm  nipid,  and 
the  growth  cuuies  to  a  ttiandalilL  Tlie  contiUena  of  the  organ  is  at  tlrst 
Dormal,  bnt,  as  growth  advances,  it  becomes  softer  and  more  cudematoua, 
and  ill-detined,  tiru.  lobular  masscs  may  be  felt  in  ils  Rubatauce.  Tho  ik\n 
is  usuallr  normal  aiid  uon-atlhurent ;  oocasionallj  it  is  conuiderublj  thickentHi 
»nd  somewhal  wriukled.  The  cutaneDua  veins  niay  I«  )^rt>atly  uidarged. 
Tlio  uipple  is  ofteu  etlaced,  aud  tlie  areola  is  gre«tly  exj»jiuded.  Pain  is 
aeldom  cuiii]<laiited  of,  but  the  jiatient  is  greatly  iucoDveuienced  by  the  sizc 
and  weight  of  the  organ.  In  aggravated  cases  the  unfortunate  sufferer  is 
obliged  to  keep  the  rocumbent  posture,  and  reepiration  may  be  greatly 
embanaMetL 

In  manv  caaea,  fortunately,  gnnvth  ia  apontaneously  arrest4xl.  In  cases 
whioh  art*  bf>tb  acute  and  progreasive  thelireast8may  reocli  a  weight  of  from 
10  to  20  Ibs.,  or  even  more.  In  the  very  acute  caaes  Billroth  obscrvcd  a  marked 
celi  prulifenitiou  iu  the  ouuucctive  tissue,  and  cxpre68ed  llie  buliuf  that  in 
tliiK  variety  Ihn  hyj^)ertn)phy  wa8  cumbined  \vith  a  aarcomatous  coudition. 
These  observationa,  bowever,  have  not  been  oontirmed  by  8ubee<]uenl 
inTeatigaiors. 

In  conaequuioe  of  the  low  ntahty  of  the  tii^ue.Terr  slight  iujury  suffioee 
to  aut  up  uloeration  fnllowed  by  gangrene  aud  deuth  fruut  bluuil-poiaoDiDg; 
or  the  iutal  l«nuiDation  inay  arise  froui  hecUc  fever  aud  exhau8tion,  duo  to 
ttbscoss-formation  followed  by  copiuusly  disuharging  sinuses. 

The  diatfnom  of  hypertrophy  of  the  breoat  should  preacnt  no  dilliculty, 
the  conditiuu  lH>iug  ruiidily  distiuguiahcd  from  enlargemeuta  of  the  breast 
csuae<l  by  cvfitic  librn-adeuouiuta  aiul  rapidl}'  growiug  Harcomat-a. 

TteaimeHi. — In  the  U)ajortty  of  intttances  the  ouIy  8.iti3tW'-tj)n*  metbod  of 
dcaling  with  theac  čase«  ^  l)y  amputatiou.  Bcfore  procctdiug  to  u|>t-rutiou, 
however,  the  eMW;l  of  fuU  doseo  of  iodide  of  iiotaaaiuui,  along  witb  a  dry  diut, 
should  be  tried.  The  breast  should  Ite  weU  Bup|Hirted  and  a  couipression 
ttaodage  can)fully  applied.  Great  caution.  however,  should  be  exen.iarHl  iu 
the  employmeut  cither  of  un  elustio  baudugo  or  of  struppiug,  ou  occouut  uf 
tho  roadinen  \vitb  wlucb  they  may  ihrt  up  ulccniliou.  Kor  ibe  aamt*  reaBun 
tho  adjacent  akin  Rurfacea  of  the  breaat  antl  Inink  ahould  be  kept  apart, 
othenvise  the  intertrigo  \«hich  occurs  umy  bv  followod  l>y  uorc  serious 
oompUuitiouH.  1'ho  puticnt  »hotild  be  wuTked  against  nuitriinuny.  lut  the 
slimuluH  of  pn-guuncy  Lh  liable  Ui  mil  up  a  rapid  and  dangerous  iucruuM)  in 
the  groutli.     An  fudeuvnur  aliould  l»e  made  to  restore  the  cataniFuia. 

StAtistios  have  shown  that  nmputation  of  the  organ,  althnugh  neoeas&rily 
•o  opention  of  cuuaiilerable  maguitude,  is  not  specinlly  dangerous,  iT  nioons 
be  tucen  to  prevent  htumorrhage  aud  aejMta.  The  broaat  eJioukl.  as  far  aa 
poosihle,  Ut  omptied  of  bluod  by  kueping  the  jiationt  re(-uuil>ent  for  some 
dftja  bcforc  tbc  opention.  the  organ  Wiug  meauwbile  oari'fully  conipromod 
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and  elcvated.  Hft'morr]]age  may  be  reducod  to  a  minimum  by  applyiDg  a 
rnhlier  tourniiiiiet  to  the  base  of  the  oi-jjiiii  ou  ihe  proxiiiml  sid«  of  two 
8kcwers  ptisBed  through  its  base.  Tlie  UKtial  ellipliciLl  inciMon  is  niade  and 
Cwo  tiapB  are  rapidly  dissecCed  towards  tbe  buse,  the  ussistaut  meanwhile 
siipjHirting  aa<l  maulpukting  tbe  bulky  orgau  to  Ihe  l>est  advautuge  of  tbe 
»tirge^jn.  Ali  visiblu  ves-sels  are  cau^bt  up  iHifori:  removinf;  Llie  tuiiruitiuet. 
The  asilbi  ui>nd  not,  of  uour»e,  Ui  JnlcrftmHl  witb.  T\w  set^ond  lireaat  niav 
bc  rciiioved  as  &oon  aa  the  patieut  bas  8iitticieutly  recovered  from  tbe  hret 
operatioii. 

Apfkctions  ok  thk  Nippi.k  and  Akroi,a 

Cougenitul  abeence  of  the  uipple  (athelia)  aud  saperniiiucrary  uipples 
(polytUe!ia^  bave  ttlrcady  \nn;ii  rcfciTcd  bo  tiuder  uuiazia  aud  [x>lyiiiii8tia. 
Vorv  nirelv  t\vo  distiiii-t  uipplea  iiecur  nn  tbe  one  areola,  and  a  bifid  con- 
dition  of  tFie  nipplo  i«  apiallv  uncomninn. 

The  uipples  luav  1«  abuormaIly  8m<tll,  deprfised,  or  relracied.  Sucli 
abuoruialitit-H  are  of  coimiriorabte  itiiportancc  aa  thoy  reader  suckliu]|5  either 
dirticult  01"  impoftsible,  and  act.  therefore,  indirectly  as  prediaposinj;  causes  of 
mastitia.  Tbe  wonit  ca.ses  are  those  in  which  the  retractioa  ia  tbe  reuuU  of 
infaiitile  nia.stitis,  ur  uf  dealrucliou  aud  ciaitrisiilion  resiiltinj;  frum  ulcera 
and  burna. 

Many  wonien  naturaUy  have  small  tlepre-^sed  nipples;  iu  theae  caaes 
Jiidicioua  mampulatioo  aml  tbe  application  of  suetiou,  either  by  ao 
infant  or  au  eshausliim  pump,  geuerallv  HutVice  tu  develop  und  ilraw 
out  the  organ.  AVhtni  thtwi!  intiiins  fail.  the  siniple  plaatic  oi)eration  dfviaetl 
by  Kehrer  givea  good  results.  It  cousiata  in  the  rciiioval  of  two  crescentic 
piecesof  fikin  from  the  proiiiiaent  ring  of  areola  imtncdiately  aurroimdiug 
tbe  nipple.  Ily  BUturiug  the  odgea  of  the  wuuud8  tiver  tbe  raw  aurfucts*  the 
depreaaetl  nipple  l>eeoufces  evertfid.  Čare  muat  Ihj  taken  unt  to  injure  the 
sulijacent  lactifenms  ainusca. 

ur  tbe  injiaminoiortj  ujftrlinns  n/  /h-c  mppU  the  most  iniportaut  are  tbe 
cracka,  riaaurea,  cxcoriatio[i8,  ulccrs,  and  eczematous  couditious  \vbjcli  occur 
more  esjmcially  duriug  lat^tatiou.  Thts«'  apparently  .siiuple  aflbi-tionji  are  of 
great  pnictical  inipiirttiuue,  not  onIy  on  account  of  tbe  great  pain  and 
([istresR  they  caiiae  duriug  tbe  act  of  aiickling,  but  also  because  tbey  are  the 
great  predb^posin;/ cauaea  of  m-ammary  abac(48,aM<i, therefore,  their  preveutiou 
and  trtjatuieut  demaud  .speeial  attention. 

Tbe  tlelicatt'  and  vasciilar  (;on<lition  of  the  integument  of  the  nipple  and 
aroobi,  ihu  facihties  whicb  ita  wriuklesaud  fiirro\v8  and  abuntbint  sebaceous 
glauda  give  for  tbe  barbouring  cjf  micnvorganisnia,  the  sodJen  condilion  of 
the  jiart,  aud  tbe  mecliiiiitcal  irritution  it  receivM  froni  tb«  uhlUl,  ali  predis- 
pose  to  bring  about  the  inl1aniuiat4try  lesion«  ahove-montioned. 

Uuriug  j>rfgn(itvy,  eepecially  toward3  tbe  later  uionths,  thu  nipples  shoiild 
ba  kept  8crupulously  dean  and  dry ;  the  skiu.  if  tender,  i«  to  Ik-  ttlrtJiigilieiUftl 
by  frecjueut  hitbin;,'  wit]i  caii-de-Colagne.  or  otber  fonus  of  špirit  lotion ; 
and  tho  nie-anu  Hlrtiinly  descril««!  are  bo  be  taken  to  draw  out  the  nipple 
should  it  be  depressed.  During  laciatiaji,  too  muoh  attcutiou  cannot  be 
paid  to  tbe  cleansing  of  the  nipplus  as  well  as  of  the  nuuith  of  tlie  cbild.  The 
recorda  of  mat€rnity  hoapituKs  8how  how  sebloni  niammarv  eo  milica  ti  ous 
oocur  thiring  lat-tutiou  if  tlieso  ]Kjiut3  Im  altendtui  to. 

FimHffJi  find  fsrnriations  shonbi  be  frorpientlv  hathed  witb  a  1  tn  40 
carboUu  aolutiou.  follovved  by  an  atitriugcut  lotion  siicb  as  acetate  of  lead, 
the  parla  tben  bcing  ejircfully  dricd  aud  du«ted  with  borauic  ]K)wder. 
Before   tbe  child  ia  applted  to  Ihe  breant  the  nipple  Bhould  be  bathed 
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with  bonudc  loCion.  If  tlie  tissures  are  very  paiuful  they  mAy  he 
pRiDled  wilh  a  aululion  of  ^ljr«rine  and  carlx>Uu  acid  uonlainiug  10  per  cent 
ofc<H'AiDe.  Occ^onall}' it  wtll  bu  found  neceesaij  liefore  the  tia8urti»  can 
be  induoed  to  heal,  to  touch  ihem  witb  a  tinely-poiiited  pencil  of  nitrat«  of 
Iver. 

^Vhen  the  child  »uHers  from  an  aphthout  condition  of  tlie  luouth, 
HansmauDD  haH|>ointed  out  that  tlie  fisMun^«  and  escuriationtf  of  thf  nip|>1e 
take  OD  au  apbthous  character.  Equal  parta  of  boro-gl>'ceriue  aod  glrc«riue 
is  a  uieful  applicution  iu  eucb  conditiuus,  IfOtb  in  the  motber  and  iu  the 
chUd. 

A  subacute  eeiemataug  eondiiioH  of  the  nipple  and  areola,  atttindeil  with 
ftlight  eKcoriation  and  cnisting.  mar  occur  apart  froni  Imrtation.  the  con- 
dition being  due  simplv  to  wanl  of  cleaolinefis,  combined  \vith  the  irritatiuu 
of  liadly-littiu[^  cDreels.  The  irfatment,  in  additiun  to  deanliness  oiid  the 
reniOTal  uf  luechauical  uauseK  uf  irritatiuu,  eouiiisUi  iu  Um  removal  iif  the 
Cni6t  by  mean»  of  bomcic  poultices.  follnwed  by  the  application  nf  a  noo- 
irriuiting  antiseptic  ointmeut,  siich  as  LASRars  paste,  or  of  au  oiutiuent  »f 
vaaeline  coutainin<;  5  {)#r  cent  of  ammoniated  niercury.  After  the  exnda- 
tion  haa  ceased.  ali  that  is  neceasarj'  is  to  l>atbe  tbe  ^lart  witb  lx)rucic  lotion. 
tir}'  thorough]y,  aud  theu  dust  on  a  little  l>oracic  povvdcr.  Tbe  iutractable 
nature  of  Buuie  caaes  of  eczema  aboul  tlie  nipple  and  its  great  tendeuuv  tu 
recar,  are,  no  doubt,  due  to  reinfection  bj  organtams  lodged  in  the  niammillary 
doct«. 

PageVn  dittettAt  nf  the  niy>iJf  '\b  a  carcinomatous  aflectioD,  and  vriU  be 
dealt  witb  aluug  wiib  muliguaut  atfectious  of  the  breikst. 

The  nipple  ami  adjiicent  areola  is  occasiunally  tlie  Heut  of  a  primar^ 
tjfpkiiitie  lesiim,  The  ct^udition  is  alniost  in\'ariably  met  with  in  wet  nurses 
wIio  bave  suckled  a  ejphilitic  infant.  It  foUow8  from  CoUes'  Uw,  to  which 
iin)y  a  few  iiiobited  cxceptioDS  havo  been  rccordcd,  that  a  syptulitic  infant 
HhuuM  t>e  nursed  only  by  ita  uwu  motber.  Very  rarely,  iudeed,  ttt  jiriiiiary 
M'^)hilis  of  the  hreast  met  with  apart  from  lactation,  and  then  generuUj  by 
infectinn  from  the  lipRof  a  sypbilitic  mala 

llie  truu  uaturc  of  the  afToction  is  liable  to  Ite  overlookcd,  as  the  »orcs 
aro  not  infre4uently  uiultiple,  aud,  luoreover,  tbey  are  generallv  atypica1. 
Bolh  nipplea  are  occaaionallv  afloeted.  The  lesicm  niay  take  the  fonn 
uf  an  indumte<l  nssure,  an  indiirated  ulcer,  a  pha(^d;etiie  iilc^r.  or  u  ditfiise 
indumtion  withnut  ulceration.  The  frequent  umltiplicity  is  accountetl  fur 
by  the  presuuco  of  more  thau  one  surface  lesiou  at  which  the  %'iru8  may 
enter.  In  duuhtful  raws  the  enlargement  and  intliirution  of  tbe  axiUary 
glanda.  fullowed  by  a  secondary  rash,  serve  to  estabUeh  tbe  diagnusia.  A 
careful  exaiiiiuution  of  the  infant,  along  witb  au  inquiry  luto  tbe  biatory  of 
tbe  uuu!,  vvill  afruni  valuable  corroborative  eviiienec. 

Sfcimditrif  nnd  tertiarif  xi/fth\Utie  (rsiona  of  the  nipple  aud  areiiln  in  tbe 
forra  of  fliifKTHcial  ulcem.  condyInmata.  and  dtx»p  tertiary  ulc^rs,  are  more 
frei]uently  met  with  thau  primarv  sorea. 

The  (Tfattnent  uf  lliuae  various  sj-^biiitio  afTections  uecd  not  bo  dctailed 
in  this  artiolu. 

Ap<irt  from  Paget'8  diHeoae,  ru/tpiagm»  of  the  nipple  and  areola  are  of 
tmre  oociirrenee.  The  WTit*r  haa  oliscrved  caaes  of  f/ntheUoma,  m^sc&ma 
{in  tbu  chilil),  melanvtie  .vircoma,  and  aimple  antl  cmetnotis  untfioma. 
rftpUlomata  have  Ijeen  ree*ink'd ;  tbey  are  grnerally  |KMhiUL-ulated.  The 
epUhfJionutJa  tpud  tu  grow  otilwiinl  in  a  |HLpilloniaI<(>iiH  fasbion,  u'hile  at 
tiio  nuue  liuiu  they  invade  the  breaat  In  tbe  vanv  of  the  uiclanolie 
tumijur  rL*rem'<l  Ut,  the  primarj  grouth  wai*  »mali.  while  the  sucundarv 
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foci,  which  occupied  the  substance  of  thn  breast.  wflre  much  larger.  The 
axilliuy  glancU  were  the  seat  of  aeooQd&i7  growtha  The  whole  breaet  was 
esdsed,  but  recurrcnt  nodules  aoon  appeared  ia  the  neigbbourhood  ol'  the 
eoar. 

Infi.ammatorv  Affections  of  the  Mamma 

InfluiuuiiLtiouB  of  tlie  breast  itself  generally  occur  duriiig  Uictulion,  but 
they  are  liable  to  uccur  also  about  the  tirne  of  pulierty,  uiid  lu  the  infant 
8hortIy  after  birth.  Ib  is  at  thesft  period«  of  evoUition  tbat  the  liniitH  of 
active  growth  and  funotinnal  »ctivjty  are  liable  to  be  overstepped,  and  the 
domain  of  pathology  reached.  Mastitis  h  much  Icss  coinmonly  met  with 
duriug  the  resting  »tate  of  the  glatid. 

Muxtitls  o/  Jn/anri/. — Alioiit  a  week  ufter  birth  the  riidimentary  mammie, 
more  e8peciHUy  of  mule  infants,  frequently  become  enlarged,  firm,  and 
tender,  as  the  resiilt  of  funcliouul  engorgcment.     The  condition  altaina  its 
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Fifl.  «.— Proio  th«  maninu  of  «  fiill  tira«!  l''[n«tp  Krtii*.  I«  »Im«  \\\t  *rtrrpi|...ri  ol  mllk.    i.',  KjiiJfrml 

tbe  KnoU  :  X>,  iiu  ur  mttiT"  uip»li! :  '-,  liictirrrait«  duct* ;  rf.  f-uiiiiiitl  <liict>  <nid«ly  tlUtviKlod :  *,  tel 
UTUJKailiii  lobulftT  cItuUr  uuunii  a  ditatrO  iluil  ;  /  l,viui)buiii  crlln  :  k.  lilgruiu  aliuuMi  h,  Ul~,  k,  oa 
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inaximum  about  the  end  of  the  tirst  week,  after  which  involution  scts 
The  mtcr(M»>pe  8huwH  the  eularuemeiit  to  be  diie  to  au  iucrea^  in 
number  of  the  acini,  tthicli  are  dilated  and  lineil  by  ji  ainji^le  laver  of  cubical 
epitbelium containing niilk-globnlea.  A  few  drops  of  niilk  ('  \citck's  milk ") 
cau  uaua)ly  W  Rqucezed  from  the  nipplc. 

If,  during  thBevolutiouary  stagc,  au  ignorant  and  muddlesome  niirse  milk 
the  breast,  or  manijmlute  it  with  tlie  idea  of  "  looseniug  the  nipple  strings," 
she  converts  a  phjsialoj^^ical  congestion  into  nn  intlaramatiou  atteuded  by 
pain,  rednu3.s,  uud  s^velliug.  Should  her  tingers  be  contumintited  with  pus 
orgauiHUiB  from,  sav,  a  uuppurating  umbilicus,  from  au  ophthulutia,  or  other 
purulent  affection,  the  chauc«8  are  that  ahe  will  iutroduee  tbem  iuto  the  ducts, 
and  80  convert  a  simple  nr  non-organismal  inritimuiatory  conge^tion  into  a 
Huppurative  iutlammatiou.  The  resiiltiag  ab&cess  is  usually  superlicial  and 
aouu  eomea  to  the  surfacc.  In  more  severe  cases,  howevcr,  the  hreaat 
becomeH  conipletelv  diHorganised.  The  \vriter  bas  aeen  ibe  c:andition 
followed  by  mippurative  lyniphangitis  and  axillary  abecess.  Both  breasts 
are  occa3ionally  involved. 
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MtutaU  of  AdoifMtnče. — lu  gtrb,  at  aboul  the  tirne  of  puberty,  eepeci- 
ully  a  little  prior  to  the  tirat  catamenial  riow,  one  cif  ihe  breasts,  irutoad  of 
UDderj^oiog  the  noruial  grodual  evoltition,  may  become  Buddenly  enlarged 
ftod  give  rise  to  a  sensu  of  tuluess  and  discomfort  utuouuting  otU>D  to 
diatinot  paiu.  The  nipple  is  gcDcrall/  rtMldetied  and  90iuewhal  lur^id. 
Th«  akin  uver  the  breoHt  is  unaltered,  t'xutipt  [Mrhape  for  a  slight  fulneas  of 
thf  veina  To  the  toucb  the  breast  is  abnoniiaUy  dnu,  while,  at  its 
peripherj,  indurated  and  lender  nodulea  can  generaUjr  be  dislinctly  felt. 
Both  breasta  are  ojcaaionaUv  involved.  Kol  inrre(|uently  h  slighter  degree 
uf  congeeLioD  rei;uni  at  eacb  catauieuiul  period,  iinti)  that  funcMun  becomes 
freelj  and  regularly  estabUehed.  Spontanenus  lu^mon-hagen  of  a  vicarioiu 
uatiire  have  l^ecn  rt^-orded  aa  occuiring  in  the  breust  in  oouueclioD  witb  the 
cstabliahujcut  of  pubertj. 

TVen^mr«/.— In  the  non-in/ective  caaea  it  ia  only  neceasar^  to  appl]r 
ttitber  a  boracic  poultic«  or  a  lead  lotion,  and  to  give  support  and  protection 
to  tbe  organ  bj  means  of  a  covering  of  antiseptic  wool  and  a  bandoge. 
whicb,  in  the  majority  of  caaes,  shotild  incUide  the  ann.  When  supptira- 
tion  ocours,  the  pus  slmuld  be  e^-acuated  earlv  by  an  inci^ion  radialing  froni 
the  nipple. 

/n  infantt,  wheu  tbe  whole  bruast  i^  involved,  ihe  vrhole  organ  had 
lietter  be  removed ;  to  teave  it  w<{uld  be  tn  sow  the  seed«  of  »erious  trouble 
in  after-Iife.  in  the  shape  of  nianimary  compUcations  during  the  puerperium. 
iind.  pcrhaps,  to  rcnder  the  individual  moi-e  liable  to  muhgnant  disease. 

A  condition  exuctl)'  analogous  to  the  above  is  met  with  uhuost  &» 
fre(^uently  in  males  at  puberty  ;  iu  them  it  is  brought  about  luure  frequeiiLly 
bjr  atight  traumatisms,  or  by  gjmnafitic  exerciHes  involving  over-action  ol 
tbe  peotoral  uiuscles.  In  both  eexe9  it  is  rare  for  the  congestion  to  paaa  od 
to  abecett-formation;  when  this  coinplioation  occurs  it  is  due  to  tbe 
entrance  of  pjugeniu  organisiUK  iuto  the  glaud,  either  by  way  of  the  ducts 
or  through  an  anrasinn  nf  thn  nipplf.  In  unhealtby  aubjectš,  however,  the 
cimgeAteii  bruast  affords  a  locua  minoris  resistenlieB  for  hiematogenic 
iufectioo. 

Fuerperai  MaMitig. — Acute  uiastitis  is  rarely  met  with  in  the  adult 
renting  gland.  When  it  doea  occur.  il  eommon)y  retnilta  from  a  cod- 
tuson  foUowed.  in  an  unhealthy  subject,  by  l\;ematogenic  infection  with 
a  pyo^'cnic  orgiinisui.  It  ia  during  lactatiou  tliat  acute  mastitia  ia  so  liable 
to  occur;  during  pregnancy  it  is  far  lese  common.  Iu  Btudying  puerj>eral 
laastitis  it  is  iitiportiint  tu  distinguiali  betweeu  the  timple  (uon-infective) 
and  tl»e  »ujjjturnUve  (infc-ctive)  forma. 

Tlie  former  ia  nierely  a  ditfnse  or  looalised  engorgement  vvith  congeation 
of  the  breaai,  brought  about  either  by  a  sudden  uKCcaaivo  secretion  of  uiilk, 
or  by  ita  rotentiou,  wluch  ruay  1«  due  to  blocklug  of  the  ducta,  to  the 
death  nf  the  infunt,  or  to  the  inabilitj  of  the  luother  to  nuise  the  ehild. 

Clintftiilt/,  the  affeoted  area,  Hometimes  tho  vrhole  breost,  is  painful  and 
HW(>lUm,  whiIo  to  ihc  feel  it  is  firm.  kuotlv.  and  very  teuder.  The  skin  may 
}>e  alightlv  reddened  and  the  veina  are  ulwaya  dilated.  The  temperature  is 
sUghtly  elevated,  reoching  from  100"  to  102°  F. ;  the  patient  feels  Bhivery, 
but  thore  aro  no  dietinct  rigora. 

The  tirat  jMjiut  l^i  ntteud  t*^  in  the  trtatment  is  to  withdniw  the  milk,  if 
poniblo,  by  p1ju'ing  mi  iiifant  to  the  brcast,  aud,  failing  tbiM,  by  ihe  uarefiil 
l^li]>licfttion  of  a  hreaMt-iiuuip.  A  hoc  l><.>racic  Uut  ]M)ulLice,  lieudee  being 
ooisforting  lu  the  patient,  mjiy  bring  attout  spnutaneoua  escape  of  milk  by 
aoftening  aud  removing  anv  upitbeUiil  plugs  or  cnists  which  mav  1>e  bliick- 
ing  tlte  orifice  of  ihu  ducL  The  breosl  should  be  supjmrted  by  either  a 
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trian^ilar  handkerehief  or  a  8Uf!pen8ory  liandage,  and,  if  neuei«ary,  th( 
patieat  raust  be  kept  reciiralient  witli  the  breast  supported  bva  soft  cuehioi 
plac4:-d  bclvveeu  the  arin  and  the  chcst. 

ir  uursiug  tius  to  be  abimdoned,  the  milk  seci-etiuu  should  he  arrcstedi 
by  the  internal  admiuiatratiun  of  iotlide  uf  ]ioUu!Riuin,  eombined,  if  necefisarv, 
with  small  dosea  ol"  atrcpine.     A  saline  purj^ative  is  adiniuistered  daily.anr 
the  patient  is  put  upon  as  dry  a  diet  as  poaaible.     Should  one  ol  the  lobesl 
remaiu  iiidiiratcd,  involution  may  l>e  aided  by  j^utle  ina.-»8age  eombined' 
vvitli  the  inunetion  i>f  dilule  uitratn  of  mercurv  oitiUiieiit.     If  the  induniliun 
porsists,  the  breast  shovild  bo  carefully  strapped  with  strips  of  planter  in 
order  to  keep  up  compression.  ■ 

The  mppurativf  (in/ective)  farm  of  puerperal  iruistitis  is  by  far  thc^ 
comiuonest  cauae  of  acute  maiuuiary  ab«cesB.  The  conihtned  statistics, 
gathered  froni  Itirkott.  Nunn,  Bryant.  .Tamain  and  Terier.  and  SheiM, 
amounting  iu  ali  to  7\)*J  cases  of  mammarj  abscess,  show  that  of  these  617 
(77"2  per  ceat)  oecurrcd  dunng  laciativn.  As  chronic  ul>sc:CiSiea  are  here 
iucluded,  we  may  8ay  tliat  four  out  of  every  five  cases  of  uiammary  abaeess 
occnr  during  lactation,  and  of  these  the  majority  occur  duriag  the  first  two 
uiouLhs  after  i^rturition.  Of  t!ie  102  caaes  coUected  by  lJryuut,  ouIy  2 
occiirred  during  pre^fnancy;  while  uf  the  72  cases  reconled  by  Nunn,  7 
oocurred  during  preguancy.  Both  breaste  are  attbcted  with  about  equa]^ 
frequcncy.  V 

The  iufective  agent  or  excitiiig  cause  is  geuerally  tlie  staphifhcoecus 
fflurevjt,  lesR  freijnently  the  8treplof;<KX'U8  pyogene8,  oCTaiHionally  the 
_)nocoOTus.  Among  the  more  probable  sources  of  infection  uiay  be 
'tuontioned  an  unhealthv  state  of  the  infanfs  iimbilicus,  iufantilo  funin- 
culoais,  ophtlmiiniu  ueouatorum,  aud  viigiual  discbarges,  eJther  leuuorrhueal 
gr  gonorrha;al.  Patbobij^ri^tH  and  clinifians,  however,  are.  not  agreed  as  to 
whether  the  maumiftry  ducts  or  the  Iympvhatic8  are  the  usual  chanuels 
along  vrhich  the  microbes  rea.ch  the  interior  of  the  gland.  Certain  it  is 
that  lissurcB  and  abrasions  of  the  nipple  are  aUnost  iuvariably  met  with  iu 
(latients  suHering  froui  niamrnarv  absut^H.  Mr.  Sheihi  ntates  that  he  lias 
"  never  8e«n  a  čase  of  aciite  nmnnnarv  abscess  in  a  joung  woiLiiin  witbflut 
beiug  able  to  ob9er\*e  by  the  aid  of  a  lens  breaches  of  surlace  in  the  viciuity 
of  the  nipple,  by  whicli  organisnia  migbt  rL'adily  enter  the  hicteal  chauuels/' 

The  abacesa  unt  iufre<jut;ul!y  fiilluus  upou  an  attaek  of  lyTiiphanffitis 
Btarting  froni  an  inilamed  fissuro.  Aix.onling  toone  view,  the  lymphangiti8, 
in  aibiition  to  spi-eadiug  from  the  nipple  to  the  stirrounding  skin,  cKtends 
along  tlie  intrauiammary  Iymphatic8  into  the  couuective  tissue  strouia  of 
the  brejuit,  \vhere  it  gives  rimi  to  w)iat  is  prnctically  a  plilegnumouB  celhilitis. 
Awording  to  tlie  otJier  view.  the  organising  tirst  niultiply  in  the  infected 
tiasues,  and  then  enter  the  ducts,  along  whieh  they  spread  to  give  rise  to  it 
siippurativc  eatarrhul  inllanimation  of  the  {>arenchyniu,  which  soou  8pread» 
to  the  iriteraciuouB  Iyi]iph  spiicea.  No  doubt  botli  viHwa  are  corretit ;  tlie 
lyniphatica  of  the  breitst  are  ho  cdofleIy  relntcel  to  the  parenchyni[a  that 
infection  very  readily  aprcads  from  the  one  tu  the  other. 

MicroscupkfOhj,  the  infeot-t;d  lobules  aro  scen  to  l>e  the  seiit  of  a  denst*. 
amall-celled  iufiltratiou  \vhii;h  rapidly  destroy8  the  epit-belium  of  tlie  aciut. 
These  f(»ci  undergo  purulent  soflining  which  iutiltrates  tho  adjacent  tissue. 
aud  by  their  enlargeinent  and  coalescence  form  larger  cujlections  separat^d  at 
first  by  tlie  denaer  tissue  of  the  int«r!obularsti-oum.  This  tissue  scrves  toeou- 
fiue  thepus  undcrcoEisidernble  tcnsioii,  whicb  in  Ibe  late.r  stages  indindnislied 
by  tbe  inflanunatorv  suftening  and  necniHis  of  the  interlohiilar  septa. 
UltiniBt«ly  thero  is  forined  an  irregular,  looulated,  and  diverticulated  abscees 
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cavity  with  ragged  sloiighing  valla.  The  abeceas  may  be  coufined  to  one 
lobc,  or  the  greater  part  of  the  gland  ma^  be  afiected  from  tbe  tirst,  or  oue 
lobe  invalved  afker  anotlier.  Tbe  resiilting  abaceas  ia  spokeji  of  on  intra- 
iiiaminary,  premammarr,  or  retmmammarv,  in  accorduDce  with  tbe  aitimtion 
of  the  pus,  whetber  in  tbe  substance  of  the  )?land,  vmder  the  areola.  or  in 
the  looee  an^olur  lissue  beCveeu  the  breast  aud  the  pectoral  uiuada 

Clinical  Ftaivra. — Tlie  j/remamtmtnf  ahseta  luaj  take  the  form  of  a 
«H|i>^ra/tr«  efUuIitu,  Mfcondarv  to  a  Ivniphangitis  atarting  froui  u  HssarR 
or  ofeer  about  ihe  nipple ,  or  it  may  re&uU  from  a  tnippurative  inflammntion 
of  one  of  tbe  lur-^ie  seboceous  glauds  of  the  areola  ;  or  from  a  suppunitive 
nualitis  urigiuatinj^  in  one  of  the  au[>erlicial  luluiles  of  tbe  parf^Dcbruia 
aikuabed  ander  tlie  oreoU.  In  ali  tlieae  varietiea  tbe  skiu  becoinea 
reddeoed  at  an  earlj  stage.  Tbere  is  Ua  pain  and  Unsion  than  in  the 
iotnimaniniary  variety,  and  tbe  constitutional  svmptoms  are  not  so  severe. 
If  lefl  to  it^elt  ihe  absctit«  soou  points  aud  biirsts  spontaoeoualj ;  oocasionaUj 
the  akin  becuuies  ezteiiBivulr  uudunuined  anil  destrored. 

The  intrajHa  mmary  aJue«»  is  a  more  aerious  conditiou.  Tbe  earlieet 
aigns  are  tbat  the  patient  complains  of  a  feeling  of  heat.  weight,  and  tensioB 
in  a  port  of  the  breast  which  is  tender  to  the  touch.  The  pain,  which  is 
greatlj  oggntinted  hj  suckling,  becomes  more  severe  and  of  a  loncinatiog 
uad  throbbiug  character.  The  patieut  expcrience6  a  sense  of  cliilliueM, 
aud  tben;  i<t  often  a  diatinct  rigar.  Iii  severe  casea  the  /erer  in  bigli 
aud  often  Httended  witb  deliriiim. 

Tbe  wbole  breast  is  seen  to  be  enlarged.  and  tbere  is  a  local  fulnoss  itt  the 
aeatofabscess-formation.  To  the  fecl  thisarea  is  brm,  brawuv,audexquifiitely 
lender.  and  tbe  local  temperature  is  distiucLly  elevaled.  The  skin  is  sligbtlj 
cedematous,  and  it«  veios  engnrged.  At  a  variablu  tirne  after  tbe  nnset  of 
ibe  s^mptoms,  depending  upon  the  deptb  of  the  aMected  areu  und  the 
aeveritx  of  ihc  process,  an  area  of  softening  or  of  decp-aeated  elastic  jfmttui' 
Hon  can  bc  made  out  b)*  eareful  pulpatiuu  of  tlie  phl^muuouti  masa. 
Fluctuation  grattiiallj  becomes  more  distinct.  tlie  t^kin  becomea  red  and 
glazod.  and,  if  the  abscess  be  left  to  nature,  pointing  and  spontaneoas 
evacuation  take  plače.  Coiucident  witb  tbe  maturation  of  the  abeceia, 
tbere  m  genemllf  a  dimiuutiou  iu  tbe  severit^  of  tbe  pain  and  oonatitational 
di^uriuuce. 

Uufortunatelr  fresb  areas  of  tbe  breast  are  liable  to  beoome  io- 
£acted,  leadiug,  after  an  inter>'al  of  a  few  days.  to  a  second  abeoeas,  and 
otbers  uuty  form  iu  rapid  succeasiou  uutil  the  vhole  oigau  is  invulved.  If 
noglocted  the  abecesses  hurst,  and  saproph^tic  organisms  beconie  added  to 
the  p5ogemc  oocoi  ohginaIly  present.  Undcr  theee  circumstanoee  Ubie 
patiunl  siifrers  from  hectic  /ever  (chronic  sapncmiu)  and  rj-hauntion,  conie- 
(jiivnl  iiiN>u  tb<;  copiotiH  aud  perststeut  disebargi*  from  the  seplic  8inuww. 

The  neute  r€tn*maminary  almcess  is  genorallv  duR  Ui  the  nipture  of  a 
deep-seated  intramammarj  abscess  into  the  loose  areolar  tissue  belw6eu  the 
breast  aud  tbe  pcctoral  muscle.  Much  more  rarely  is  the  abicen  a 
mauifmtation  of  u  pyurmic  condition  secondary  to  puerperal  endometritia. 
The  pas  collectn  in  largB  i|uantity  iu  tbe  Ioom*  retramainraiiry  tissue.  The 
btvtnjit  i«  pu*buil  l<KUIy  forvards,  aml  the  organ  presente  a  chanictoristically 
promiuent  iiiid  ahiiixtt  hemispberiual  appearancc. 

Com{MLn<d  \vith  tbe  intramunimar^  abscess  tbe  ;wi7i  and  cunutUutionat 
šifmpttmiB  are  geuerullv  losa  pronounced,  and  th«  Unnion  in  not  no  greak 

On  }>fi3pation  the  breast  foels  as  if  it  vere  rcating  upon  a  water  ouahioD. 
aod  fiuctuatiou  may  readilv  bu  elicited  by  placiiig  odo  hand  above  and  tbe 
other  below  the  organ.     If  luft  to  itself  the  abtcem  geaeraUy  pointa  at  the 
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luargiu  of  the  outer  lieiiiisplierti ;  ocoiisianall)*  it  reacliea  ttie  Hurface  through 
the  thin  upper  and  ianer  margin. 

Treatvunt. — A  premammart/  absecas  ahould  bc  opened  early  by  a 
i:omparatively  small  iacistou  mdialing  from  the  uipplo.  The  bcaliug  is 
hastened  bjr  curetting  the  wall  of  tho  favitv  with  a  aharp  spoon.  If  the 
abacoBB  is  emall,  one  or  two  stninds  of  iodoform  wor8l;«d  are  introdut^d  iu 
preference  to  a  drainagc-tube.  Ihcse  may  be  renioved  on  the  third  <liiy, 
after  which  healthy  grauulatiou  aud  cicatrisatiou  rapidly  occur,  so  that  in 
luanv  uaseH  nurtdng  of  the  infnnt  need  not  be  abundoned. 

Čare  niuet  be  taken  to  distingiiish  betweeu  a  simple  localised  engorgeinenC 
of  the  breiist  and  the  early  stage  of  an  intramavnna.ry  abaceas.  If  an  indeioiL 
be  made  in  the  former  conditioii  severe  haiUiorrhagc  may  rcaulc.  In  c-aees  of 
doubi  tbe  milk  bIiouUI  be  tj.vamined  for  micrn-organisuis,  aud  the  iudumted 
area,  should  be  carefully  palpated  morning  aud  evening  in  search  of  nnj  aign 
of  aoftening  or  deep  HiLictuatiou.  As  soon  as  either  is  discoverod  no  tirne  is  ^ 
to  be  Io3t  lu  haviug  recotirae  to  the  knife.  Every  possible  mcans  must  be^ 
taken  lo  preveut  contaiuination  of  the  abecess  with  saprophytic  on^fanisms,^ 
othcrvvise  the  abaceas  will  go  ou  diachorgiug  for  a  leugthened  period,  and 
1>entititeut  sinuses  are  liable  to  form.  A  gRneral  anH'-8thtiUi:  sliould  be  admin- 
istered,  a«  the  part  is  much  tt)0  tender  to  aduiit  of  the  akin  being  thoruugldy 
purified  without  it.  The  incision  should  have  a  direction  radiating  from 
the  nipple.  with  the  double  object  of  sparing  t!ie  veaaels  os  weU  as  the 
ducta.  It  sbould  be  made  directly  over  the  softened  or  tluetviatiug  aroii  of 
the  phlegnion,  aud  it  sboiild  be  at  least  large  euoiigh  to  readily  aduut  the 
finger,  whicb  niust  be  inlroduced  into  the  cavity  in  order  to  freely  break 
down  the  sloughiug  romaius  of  the  iutralobular  septa  vrhich  separate  the 
various  loculi  of  the  absceaa.  One  or  more  couuter-opeuinga  are  ofteu 
nece88ary,  aa  free  drainage  is  all-imiK>rtant. 

Some  suigeoDS,  witli  whom  the  isTiter  cannot  a$jree,  are  opposed  to 
free  incisioue  and  countcr-opcniugs,  believing  that  thcy  tavour  a  spread 
of  the  iiiflammatiou  by  exi»OBiug  heallliy  areas  to  mierobic  infoction. 
He  hokU,  on  the  contrary,  that  phlegnumous  inflaiiimatious  of  the  br«ast 
should  1«  tre-ftted  ou  the  same  principlea  as  tbose  occurring  el8ewhere, 
aud  that  the  surgeon  will  do  better  to  err  on  the  aide  of  too  free,  rather 
than  of  too  Limited,  incisious.  If  outlyiug  suppurative  foci  are  prosent, 
the  wouud  should  Hh^  opened  out  witli  retractora  and  tlie  foci  removed 
wilh  a  shar])  spoon,  aided,  if  neM98ary,  by  BciBsors.  The  w(«in(i,  if 
larger  than  is  neceas)\ry  to  admit  a  large  draiuage-tube,  muv  be  partiallv 
closed  by  the  intrcKiuction  of  one  or  two  deep  ailkworm-gut  suturca. 
The  drainage-tube  sliould  not  be  kept  in  longer  than  is  iiecesBary,  aa  i 
tends  to  favour  the  forination  of  sinuaes.  Irrigation  of  the  abacesa  af 
the  tirne  of  operation  with  a  hot  weak  autiaeptic  or  sterile  lotiou  has  the 
udvautage  of  \va8hing  a\vay  a  ijtiantitj  of  sloug}iiug  tissiie,  while  at  the 
same  tiine  it  amjats  Oie  bleeding.  Tf  the  hicniorrbage  prove  troublesome 
the  ca\ity  ahould  ha  firndy  packed  around  a  glaas  drainage-tubc.  Billroth 
records  a  caae  in  which  this  did  not  suflice,  but  in  which  packing  with^ 
gau/e  aoakcd  iu  turpentine  proved  aucceeaful.  ■ 

Tlie  olJ  plan  of  daily  ayringiug  out  the  atiBceaH  with  a  Htrong  autiaeptic^ 
solution  abould  be  had  reeourae  to  only  in  the  event  of  6aprt>phytic  contami- 
natiou ;  iu  the  abseuce  of  the  latter  it  i  h  to  be  oondemned,  as  it  delayS'fl 
hcaling  by  lowering  the  vitiility  of  the  grauulatioua  liuing  the  abaceas.  V 

A  moiat  autiseptic  dreaaing  is  api)lied  nest  t)ie  akiu,  and  over  tliia  a 
liticrnl  amount  of  sublimaled  wnul  which  should  ext6nd  well  down  tn\vartU 
the  abdomen.     The  arm  should  be  banduged  to  the  cheat. 
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Wlien  Ihe  abec«fls  oocurs  towardfl  the  end  of  laclutiou,  antl  the  (utieufs 
general  health  ia  inuch  reduced,  a  quiiiinc  aud  Iron  tonic,  caiubiDed  vvith 
some  alcohol  aud  a  Ubend  diet,  will  prove  <tf  valut>.. 

Aa  ncnt&rf/romttinmary  Ahscass  should  l»e  opened  thnm^li  an  inciRinii 
at  the  mar^in  of  the  lower  and  outer  quadraiit.  After  the  puH  hns  been 
«vaciiatcd,  the  breaat,  which  hud  beeo  prenoualy  floated  up,  may  siuk  di.>wn 
and  iDterfere  BomewJial  with  llie  draina^i:«;  w]ien  tliia  hapi>eu8,  u  »ecuud 
inciHiiin  shoald  l>e  niade  towards  the  Bterno-claviculnr  nmr^n  nt'  the  lirvaHt. 

When  pertisUnt  sinuses  reiuain  alter  puerperal  mastilia  the  higtorv  is 
genend]y  aomevhat  as  folIowa:  the  ainus(>.s  have  e\iau<\  tVir  several  months 
ot  even  for  a  year  or  ao;  they  datu  lučk  froui  tlie  laat  puerperium,  or,  it 
mar  be,  from  llie  one  liefore.  The  original  abaceas,  which  had  been  alluvifd 
to  buret  spontaDeou8ly,  or  had  been  imperfect1y  drained.  vraa  allowed  tn 
become  iufected  wiCh  Bapro]>hytie  organiams,  and  a  auecesuon  of  aliseeaecs 
foniied  at  diflerent  part«  of  llie  breuat. 

The  patieut  iu  ]ial6  and  iin)ieaUliy-hx>kin};,  and  there  Viiil  pi-obably  l>d 
some  fever  of  a  more  or  Ic!«  hectic  tyi>e.  Should  alie  become  preguant  and 
persiat  in  niirsiug  with  the  sound  breast,  not  itnlv  are  freah  abeceases  almoHt 
certain  to  form  in  the  diaeased  breast,  but  the  sound  one  U  also  very  liable 
to  suppurate,  due  to  contamination  of  its  ducts  with  the  diechargea  fr')iu 
the  diseuBod  organ.  Nuraing  untat  therefore  be  prohibitctl  Such  persistent 
ainiiM-foroiation  wiU  I«  preventtid  by  earlv  o^jeration,  free  draiuage,  and  the 
previ'utioii  of  8:ipr(>phyti('.  contaiuinatinu. 

To  bring  about  healing  of  the  sinuaes  the  patient  ahoulii  be 
ansAthetised,  and  the  sinuses  thoroaghly  acraped  out  and  awabbed  with 
pure  Iiquid  carboUc  acid;  they  are  tlieu  stuffed  with  imloforni  gauze  or 
iodoform  Hurstud.  If  the  Rintia  in  blind,  it  should  eitht^r  lie  luid  freelv  op«in, 
ur  a  counter-o]>enin{^  HhouKl  Ite  niade  and  Ihe  ohaniiel  HtufTed.  If  thitt 
does  uot  snftice,  the  whole  siniiH,  abing  with  a  vcdge  nf  adjoceiit  breaat 
tome.  should  be  OKcised,  and  the  surfoces  brought  iogcther  with  deep  ailk- 
wonu-gut  ButureB.  Should  the  aiuus  proceed  froiu  a  hrm  aud  deepiv-seuted 
induration,  the  iK)8sibility  of  a  superimplanted  malignant  nfTecliun  mum  lio 
kept  in  inind.  In  anch  a  caae  the  axillH  should  be  caref«Uy  exaiiuni'd.and, 
if  there  be  any  doubt  about  the  diagnosls,  the  8iir^,'<'"n  luiigt  obtiiiu  the 
ooneeut  of  the  patient  to  remove  the  whulL'  breast  aliould  fuither  inveatii,'a- 
tiou  at  the  tiuie  of  oppration  revcal  a  etatu  of  uudiguancy.  Wheu  the 
breast  ia  riddlerl  vdth  a  network  of  anaatomoaing  ainuses,  excisiou  of  the 
whole  organ  is  the  0Dly  course  open  to  the  surgeon. 

Wbcn  n  uiamiuary  abacetu  ulceratea  iuto  u  larue  duct,  or  when  the  hilter 
it  wounded  in  i)]H^niug  the  abecesa,  a  inilfc  jintuTa  i«  Uable  to  fonu.  Thi* 
6atulA  is  not  a  tmrious  complicatiou,  os  it  is  almost  c«rtain  to  elose  with  ihe 
oeBAatiou  of  hictiiti<'n. 

Ckronic  Mastitig. — Kor  duBcriptivo  an  weU  aa  practital  purpoeea  we  uiay 
Bpeuk,  apart  fnim  the  chrouic  aiippurative  forms,  of  two  luain  varictit«  of 
zniuititiB,  riz.  the  interstitial  and  the  lobnlar,  Imth  of  which  uiay  tnvolve 
«Uwr  Ihe  vrbole  broust  or  only  a  purt  of  it.  tn  the  interRtitial  fonn  the 
inAunmfttion  eei«ciAUy  afTecta  the  strouta,  invoUiug  t!ic  interlobuUr,  as 
we11  as  thii  interacinous,  Louu«u:tive  tiw«ui'.  In  the  taltor  fonu  the  iu- 
flaiiimatiDii  in  maiiilv  parenchyniatouB ;  that  ia  t^o  naj,  it  ia  practivally 
cODhoed  to  the  lobules  of  the  gUnd,  and  inrolveti  therefore  the  ncini  and 
the  ducts  along  with  the  intoracinous  connective  titeue.  Tb«  oluioge«  iu 
the  pareiiohyina  very  fnxpieutl)'  l(»d  to  the  foruiatiou  of  c78t».  henoe  under 
thia  headiog  is  ine]ud<-d  multiplr.  cy»tie.  ditrtur  of  the  breast.  Tlio  lobular 
Tariotj  inay  alao  be  aaHociati«!  with  the  foruuition  of  ainall  ribro-adeuoniatouii 
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Dodnles,  the  result  ui'  aii  inlIaiiimftU>ry  hjperplasia  and  sclemsis  «1"  thel 
intorocinous  connoctive  tissue  of  certiiiu  uf  ttie  lobules.     J.a8tly,  the  disetvsej 
inay  In;  stili  furtlier  compUcated  by  the  Ibrmation  o'[ ])apiUvrantmt-t  or  riUoui 
ingroifthn  within  the  dihit«!  duclH  and  [^ysls.  Um«  hringinj;  tlie  aneetiou 
iuto  close  relatiouship  with  the  simple  epitheUal  Dcopliisiiis.     Hence  tlm 
chftuges,  botli  m  the  connective  tissue  and  iii  tlie  epithclium,  may  reach  a. 
poiat  iit  which  it  i.i  dilhcult  to  8ay  where  aimple  inflanimalorT  conncctive| 
lissue  hj^pcrfhlasia  and  »imple  epitlielial  i)roliferation  end,  aiid  whertt  tru« 
laiuour  formation  (neoplasia)  beginu.     It  ia  not  8uri>rising,  thcrefore,  thal 
ic  recent  years  ao  much  attenbioii  shoiild  have  beeu  directed  to  a  disease' 
whicli  optius  up  tjuesftiona  of  such  \vide  iutereat  tu  the  pathologist  and  uf 
Hucdi  inipfirlance  tu  ttie  surj^^eon. 

Zliffnsf  Inttr&titial  jUojititi^  (Getiertd  Fihroifis  o/  the  Afamnm). — This  it 
a  rare  alllTtiun.  The  etiology  and  piithogenesia  are  even  more  obaciire  than  iuj 
the  čase  ofdilVuse  lubukr  maslitis.  Tlie  proliferative  ehangea  in  the  glandular 
epitheliuni  are  iiiuuh  luaa  niarked  Ihan  in  tht.'  lolmlar  form,  and,  uulike  the 


Fl».  7.— Vcrtlcftl  alire  Uiiuiiuli  Uif  riiairiitimf  a  Btoul  »uiniui  nliu  aiilDiml  Tifr  Iml-v  yi!Bta  Iniiii  Uitilttptit  Kinuaim 
nunilUni;  [nun  imeriMinirinaaiitiH.  Thn  hnuiit  lluiir,  nmiiftrd  In  ttir  rami  of  «n  Irrv^iilaT  liHvork,  »h<»w4 
■trvital  rautraci«il  •IniiM  cut  Imnvvenel}'. 

latter,  thero  is  no  tendency  to  the  fonnation  of  cvsts.  As  a  rule  nnly  one 
breast  Ib  aflected.  Tiiv.  diHt;a(w,  whit:li  <iw!ura  in  the  niarriuil  as  well  aa  in 
the  aiti^le,  »eldom  l)egin8  befnre  the  fortieth  year,  and  is  inoat  fretjuentlv 
met  with  about  the  tirne  of  the  menopause.  There  ia  no  hi8tory  of  injury 
or  of  a  pre^noua  mastitis.  The  onsc-t  ia  very  iuaidiouH  and  tlie  proj^ress 
exceediugly  b1ow.     Ijttle  or  na  jMiiu  is  uuiujilaine«!  nf. 

W]ien  the  discasc  ia  wen  develo]>ed  the  brejiat  ia  found  to  be  eiilarged 
and  prominent,  the  skin  nornial  and  non-adhereut,  aud  tlie  nipple  U3ually 
snudi  or  somewhat  retmc;tc<i.  The  organ  is  Hrnier  than  nornml.  aud  freelv 
inovable  upon  ihe  peetoral  luuBcIe.  The  Umita  of  t!ie  cnq)us  uianunuii  are 
welldefined,and,\vhil«  Bome  parts  feel  firmer  than  nthera,  it  lacka  altogether 
the  conrselv  pranular  feel  of  a  lobular  inastitis.  The  axillary  glauds  are 
normal. 

On  slicing  the  freehly  removed  orgau  the  eularged  eorpua  umnunae  ia  Heen 
to  bij  repreaented  by  a  urnipacl  maaa  of  dull  white,  tough,  tibrous  tlasne, 
with  8carcely  any  p)irenchyma  visible  to  the  uakod  eye. 

The  mieroscope  8hows  everywbere  an  increaacd  amount  of  dcosc  aud 
80mcwhnt  Bcleit«cd  iibrous  tissue,  verr  poor  both  in  connective  tisBue  and 
eorpuaeles  and  blood-veaHt-la.     Here  and  there,  at  wide  inter\'al8,  are  the 
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iuaiiiiiiary  ducts,  conDected  witb  whicli  uro  a  lcw  atropliied  acini.  There 
isu  waiit  uf  diSereutiution  t>et\veeu  intralobulai*  aud  iuterloliulnrcouueclive 
tiasue,  uud  tlie  fatly  tisBue  uf  the  manima  Ir  almoHt  eiUirel)'  replared  by 
fibrouR  tisKiie.  From  tho  absence  of  an}"  si^us  ot'  Jutlaiiiiiiattoii,  either 
Rlinicallv  or  bistologicallj-,  Ihe  name  diffiise  fihrotii.  origiuiUlv'  giveu  to  the 
uBeetiuu  by  Vin:how,  is  very  HppropriuU;. 

'riie  diaease  dlfien!  froiu  hj/pertrophi/  of  the  luamiiia  in  tbut  the  libroi 
ovt?rgTo\ffth  is  not  pritgresBive-    Alter  a  variable  Huration.  lasting  generally  fnr ' 
iiuiny  iDonths,  or  ereu  two  or  tbree  yeard,  the  disease  couies  t>i>  a  stiiDdstill 
Muru*  rarely  tlie  librous  tissuo  un(lerg<»e8  an  invgular  cic-atricial  tttn'iiby 
Ii-uding  Ui  retnictioii  of  tbt.-  nipple,  irreguliir  piickurin^  of  the  »kiti,  auil 
irinkaj^^!  of  the  wlnile  nrj^an. 

Although  a  rare  disenao,  the  %vhter  has  deenied  it  advisable  to 
direll  upuQ  it  on  occount  of  tbe  fact  tbal  it  is  very  liuble  to  be 
mi^Uikcn  for  a  diffuae  carcinimui :  the  f'ew  s]>&cuueu8  wliich  Ihc  writer 
IiiLH  hud  an  oii|H)rtiinity  uf  examinin^'  lm\e  ali  In^en  renioved  on  thiu 
BUppofiitiou.  The  long  lustoiT,  the  consiatcnce  of  tbe  orgun, — firm  »m 
lough  inaleail  of  dentte  and  hani, — and  Ihc  alKuinre  nf  Ivnipliatic  glaudub 
eolurgeineut,  are  the  niain  fenturea  which  8er\'e  to  distingiiinh  it  fmui 
oaroinoma.  It  niust  be  odmittcd,  howeTer.  that  in  the  stage  of  cicatricial 
«trophy  with  ptickeriug  of  tbe  skiu  und  relractiou  of  the  uipple,  the  re- 
Beiubbinc«  Ui  a  diirtiKe  atrophic  anirrhue  is  bo  uloau  Ihul  a  cUniua)  diagnoais 
mar  1h>  ini{K>»iiblit. 

Trfotwent. — As  |iointt'd  out  hy  Sheild,  the  diseasi'  msoolnrtelv  an!tli3j;on8j 
to  the  Hyi»hihtic  inter»titia[  intlainmations  of  glanduhir  organs  that  a  sj^cific* 
history  ahould  be  carefiilly  in4uinHl  into.aud,  even  if  tliia  cauuot  be  elieitcd, 
n  coumi^  of  icNiJde  of  [H»tawiiuni  along  with  niercuriul  inuuction  sltuuld 
ulu-aya  Imj  given  a  triul.  The  tniiDCtion  iiiay,  witli  advantage,  1«  conilnned 
with  stmppin;^  and  a  tinrily  np{iH(.'(t  bandage.  The  liniment  of  the  i<Hlide 
■■f  potai«iuiu  is  anolber  ustsfiil  hjcal  applicalion.  In  tho  ear)y  stJi^c,  wheD 
the  ilitteaae  ia  advaneing,  a  lielhidonna  pUater  ahoiib)  1m!  applied.  Iii  cfueH 
^bero  the  diagnnsis  in  at  ali  doubtfid  a  diftgnoetio  ineision  ahnidd  U>  niadc, 
nod  if  tbie  does  not  sufHce  to  clear  up  tho  doubt  the  organ  shotdd  be 
reuiuved. 

CArv^niV  lAthular  AfuHtitU  and  Afultipif  Cy»ttc  Disaur. — FiVrorna 
nunnmtr  lohuhire  (Vin'how) ;  MostitiJt  chronica  eygtiea  (Konig);  Afaladu 
ejfitufvf  d*-  lil  mamfUf  (Rwlu8). 

■fhis  is  an  intA^rcflting  anci  iniportaut  atfcction  of  the  manuiia,  hotb 
from  the  palhological  aud  cUnical  poiut  of  view.  The  nalure  jind 
pathology  nf  tho  diaeam*  has  givcD  riae  to  conuderable  diHcusajon,  aud  it 
i«  not  sorprising,  therefore.  to  tiud  it  de8cril»ed  under  a  %'ariety  of  names. 
ibc  [Hirticular  dosij^natitui  m-U-ctt-d  dq>en(Uug  upon  whethor  the  injiani- 
ntalorif,  tlie  ry«tic,  or  llie  nfajtitistu-  ideiuout  is  regariliHl  us  t\w  ctmeiitial 
faetor  iu  the  niorbiil  jirocej«.  Kroni  j>erHonal  olmervation  the  writur 
n»gardfl  the  Ti^ndition  as  ar/ironir  lobiihr  m ast it U.vihich  is  nttcndcd  with 
pruUferative  tia  well  tm  degeuerative  aud  cyBtic  cbangus  ua  the  pari  uf  the 
epillieUuni  of  the  glatid  ]>areuebyiua.  Tbe  diaaue  haB  a  clooo  uualogy  to 
ihi'  (gtriv,  or  gbintbihir,  Htng«  of  proHtatic  b>-iiertn>jihy.  The  tm'in  "  muKtitijf 
rJtntnicti  rr/s/tVvi  "( Konig)  is  that  wbic'h  l»e8t  eiptvsflea  the  natur*?  nf  the 
diftt^aM*. 

Tlie  diHcuM!  iH  UHUullr  uiet  with  iu  unuiiuried,  or  in  uiarried  but  cliild- 
leM.  vromeu  from  thirty  to  forty  yeur8  of  aga  Bolh  breaKt«  aro  atinoHt 
inrttri«bly  atfe(,*ted,  either  Kimultanenanly  or  one  aftnr  the  othor.  Ther« 
ie  wld"in  uuy  histor7  of  injury,  but  tho  irritution  of  bndly  fitting  iionu^tt! 
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may  in  some  ioetances  be  &d  element  iu  the  causatiou.  The  subject«  of 
the  di^eBse  are  cummuuly  epurc,  and  rather  delicale-looking,  vromen  wtio 
are  very  rrequeiitly  the  subjctls  of  dveuieuon-hu;-*. 

The  i)atient  generali}'  complains  tliat  for  »onii!  Lime  iMicfc  ahe  haa  had 
some  nneasiness  in  the  broast  of  the  nature  of  a  senrvition  of  increoscd  weight 
and  fultLess,  accompanied  frequently  by  aharp  Btinging  or  tearing  poius  whieh 
may  shoot  up  toward9  the  Bhoulderor  down  the  arm.  Thcse  paine,  brought 
on  at  firal  by  anv  »tretcliing  ar  stmining  movcuieiits  nf  the  arui,  ur  by 
handling  the  hrea-st,  inay  occur  8pnntane(mBly  and  niay  even  interfere 
with  sliiep.  The  subjective  8ymptouis  aro  alwayfl  more  severe  during  the 
catJimenial  period. 

Inspection  doea  uoL  usuiillv  leveal  uuy  objective  aigDB  excepl  perhape  a 
alight  increascd  fidneaa  at  aome  partn  nf  the  breuRt.  The  skin  over  th« 
breaet  is  normal ;  on  8qneez)iiti  the  organ  a  little  yeUowi8h,  mucoid  fluid  can 
oflen  be  ospreaeed  froni  the  iiipple. 

Carefiil  pftfpation  show8  tliut  the  ur^rnn  is  amiievvhat  tiruier  and  lesa 
unifomi  in  cionaisteni-e  thun  nornial ;  the  breast-tis«iie  Ims  a  iMHirne  ur  knotty 
feel,  due  partly  tDenlar^jHineut  and  induratiouof  itslobulea.andpartl/  to  the 
presence  of  sniall  shot-Iike  cvsta. 

One  or  more  of  the  lolmlea  or  cy9fc8  niay  enlai^e  to  form  a  little  "  tunumr," 
and  it  is  gcnemUy  the  presenco  of  this  "  knof '  or  "hmip"  which  causes 
the  imtieut  to  seek  udvice.  Not  iufr6quently  the  himp  is  largc  enough 
to  give  rise  to  a  viaibl«  prnininence,  anil  the  pati^nt  liL-cimiOH  alariued  as  to 
the  poasihility  of  cancer,  which  ia  too  often  erroueuu8ly  diajtuosed. 

Afnrbid  Aruitomi/.—On  slicing  up  the  or^n,  the  c^orpuK  tnAmnim  vili  \-m  found 
to  be  well  developed  and  tocimtain  but  littlo  intrarnaniinarj' fat  To  the  kiufe 
os  well  M  to  the  touch  tlio  librouM  utrouia  is  touph  and  yioI{linR,  but  not  hanl  and 
fCratLiiff  as  iu  nmlif^nant  disea^e.  Mufcover.  it  Vrill  be  ubi»erve<l  that  the  indumted 
areas  niv  less  deliiied  tliati  wuuld  )>e  expeettM.l  from  elinicnl  exaiiiiiintiou,  thuH 
ihlferiiig  froiii  the  iiuIurationH  of  inaUgiiiint  «iisciVNe.  The  gtaiid  i>arenchynia  is 
ustially  inoiie  HbuiifhMit,  mul  it«  ultiinatc  lubuU-s  liirger  thiiii  in  tlic  noniial  reMing 
glaiid.  The  (Iu4?ts  nre  genernlly  sotneuhat  dilnted,  anil  often  contain  a  thirk 
mucoid  nr  (■rejiniy-l(»oking  tiuin.  .Scattered  througliout  tlit*  gland  are  nwny 
Rmall  teime  cyat»,  which  are  luopt  niimernun  tftwardK  the  deep  surface  and  pen- 
pheial  parts  of  the  pland.  Tliey  varv  in  size  from  a  mustani  seed  or  lena  to  a  pea, 
wlule  frn  tlie  feel  tney  are  tenso  and  shot-Uko.  f )ccai(ionalIy  oae  or  uiore  of  the 
•."vsts  tuay  enUifRe  to  form  a  distinct  tuuiour  ihe  gtzeof  a  chcrrv  ur  abniitaini^eg^. 
The  cy!*ts  are  [:ctieraUy  isolnted,  thoujfh  oceasionaIly  .several  are  clustertnl  toffi-ther. 
Tlivir  waUs  ait;  fui'iaed  by,  and  then'furv  insepamble  frttm,  tliu  breast  lissue  i>i 
whic]i  they  aif  cmljofided,  a  fat^t  wurtliy  of  note  fn>ni  the  operative  point  of  new. 
H*  it  expl'ainfi  w|iy  they  cannot  be  sht-lled  »mt,  They  are  more  or  less  8pherical 
and  filled  wit]i  n  -v-iscid  mueoid  fluid,  whieh  is  sonjetime*  clear  and  cokiur- 
lesi,  but  more  f]"equently  tiirbid  and  df  »  yellowihb,  brownish,or  greenish  oolour. 
Microscopical!y.  thcciontenlsconsist  of  graniilar  detrihis  mixe<l  wiTh  degenerating 
epithelial  cells.  eitlier  ifranular  or  dn»psical.  Tha  larger  cy&tti  njay  contaiu 
cntdeaterine  crvstals  and  alteretJ  blo<.xl  pigment. 

The  mnfbiti  liisfottMjif  of  the  aiTection  is  rharacterined  by  the  great  varieiy  of 
tlie  aplHjaraiiceM  ■«hicli  are  iin;t  with.  The  chanjjes  are  continetl  ahnnst  e[itiroIy 
io  the  ultimate  lobulcs  of  the  purencbymn,  lliat  ih  to  tiay;  to  the  ^land  acini  atid 
amallev  diiet«,  alung  witli  the  vasciilar  connective  tissue  »troiua  whieh  iii)me<tiately 
BUpporl.s  theiii,  ^iz.  the  intmlobular  or  int'erai'iQ0Us  connective  tissue. 

Many  of  the  lobuleK  ure  ijuit^  lieaithy.  In  ot hers  t he  elirlv  eliange  consii^ts  in  a 
/iroti/rttitum  a/t/it-  iitUmciuMiA  ,-nnturfrt>f  fttif^if,  alnng  with  KAme  enlarRemenk  of  the 
acini  and  proliferation  of  their  epithelial  lininp.  In  somi*  lobules  tlie  interacinoua 
connective  tissue  is  increased  in  amount  and  altered  in  character,  being  selei-oaed 
and  iKKir  in  connective  titwue  corpuscles  and  blood-vessels.  The  acini  are  tlu-re- 
foro  widely  »eparated,  as  well  a«  deforraed  and  atmphied  by  the  pressure  of  the 
cicatristug  iiiterncinous  tUsue  ;  lien?  and  ihere  the  latter  may  be  seeu  to  pusb  ils 
way  into  a  ditated  acinoa  or  intralobular  duct  in  the  fomi  of  a  more  or  les« 
peauneulated  siii»ple  or  snmevvhat  papilliforni  intracanalicidar  fibrou*«  grovth. 


I 
I 
I 
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Hiiinlt  nodule  or  tuinour-liku  Kn>wth.     OctrasKtna]],v  sevenil  sudi  notiutm  niay  be' 
detectnd  in  tht'  hutiii*  bn'aiil,  n]iiL*fi  fi)M»vs  :d\  tlit-  Ktn;;««  uf  tliuir  tfvolutiun  fruiii  a 
ntiruHil  lobuk".     Tli(.-si!  littlu  tumours  iiHurtl.  thert-fore,  an  exc('lleiil  illustratiun  of 
tlie  close  relttlioiisliip  betvvcen  h  growtlt  thc  result  of  a  shiiple  int1amnQutory  con-J 
nective  tissup  hyperpla»ia,  and  a  true  luiiioiir.  J 

In  (.»ther  loimleft,  ncain,  it  is  t]u»  rjiitheHuin  whirh  is  oIiif^tly  aHecU^rf,  lliP  aeiitt 
1>pitig  cnlnrg^l  nmi  fiill  nf  pmlifenitinK  ppithelial  cells  ;  otlier  aciiii  ht€>  tiiercly  ■ 
tlilatf^d  mut  nucniacopic  cyst8  lined  with  a  sinfile  laver  of  cubical  or  Inw  «jlmiin»r 
epithfliiim.      Ocra«innftIly  one  inefU  witti  a  lobiile  ali   th<*  acini  *if  Nvliich  m-« 


.»* 


^ 


Ptn.  It,— Cbnntclotiulur  niMtitu  mniiuii  iii>iiimTi»i  »..ti.u.  ..;iiii    -      i )i.< nfiprr  p*rt  of  Ihe  IV«ld»lKii 
h  lotiule  Whlcti  tUH  tMsn  coitcoiMtl  lutu  ^  lltirunili  iiurunluu*  iivlub'. 

(lilftUnl.  fimj  lined  with  ft  Hingle  layer  of  talJ  cylindricwil  cells  pliiced  upon  au 
hyi>ertritpliiHil  hMiKt-iiKMtl   ineiimraiie    iinml    l>y  peculjar  eloii^ntfd    .'>pindle->ltn]MHl 
c«lla.    TIk^ki'  minncp  aoitioiis  (•ysts  aro  KOiiii^tiiin^j^  tiHi^d  witli  uhucoid  or  t-olloid- 
loobing  glolmles,  aome  of  whjfili  ?iiay  I«  scftu  Uj  pmtriido  froni  ihc  fnt)  fnd  nf  tliej 
cylindri<ral  relts,     OtherH  of  the  cyst8  contAin  delicate  papillary  piiiji^^-tioiis,  alsoj 
cnverwl  l>y  Kimilai*  cylindricvil  celi«.  1 

A  turt-fu!  study  af  tlie  nuKle  of  fornmtion  of  tht"  KtnnH  cjsU  whicli  are  \'isibls' 
lo  the  nuked  eyo  bas  coiiviiived  i)w.  wnt<:r  tliat,  wlulc  lionit.*  niay  W  duf*  to 
dilatation  of  tlie  duft,  the  niajority  utv  tlie  resull  of  detreneralivi-  cliaiiKeiJ  iu  the 
Jinitii.  Tht"  Irrjtation  uf  the  niaunna,  »liich  profc-eds  pixilml>Iy  fiom  llie  pplvto 
ru>xual  orgjiDS,  i>r  possihlv  froni  a  microhic  infention  nf  tlie  dnetA,  l]iii>ws  tbo 
maninmry  t'prthetium  inlo  a  stalo  of  morliid  iietivity,  tlie  funcliunal  result  of 
vhirh  18  fite  production  of  a  mucoid  fluid.  which,  na  it  aircumulat^-s,  leads  to 
piTtKsure,  alPopliy,  atid  destrMetion  of  the  \vftlla  of  the  acinl,  endioR  Jirm!ly  in  tbe 
forniatioii  of  a  rysl  »■hosi*  wall  is  formed   by  the  surrounding  perilobular  con- 
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iieotivc  tis»ue.  In  bupport  uf  this  i-xpInnatton  ttf  theJr  mode  of  orifrin  niay  be 
ndduoed  the  circuuiiitancc  Ihnt  t)ie  cy.su  nrv  otivn  in  clustcrs,  »nd  that  reiniiins  of 
int«r>W)noU'>  and  interlobul.ir  hepta  niv  frLijuetitlv  scen  prujccttiig  hito  tlicu.  In 
the  larger  r-vsts  ali  traeeof  an  i-pitlielift!  linitig  flisjvpj^ftrs,  mid  tiiis,  preitutn&bly, 
IK  why  tl)tiy  Are  sometirae^  though  quite  ctToneously,  regnnled  u  i«eroas  or 
lytn|4)nttc  cyst«. 

CourM  and  Termination. — The  tlisetiae  ruiiH  a  8low  cuurse.  Reeolntion 
inay  grfulnall)*  Uko  place,  espociallj*  at  the  menopaiise  wheD  atrophy  of 
the  parenc'hyma  numially  occura.  FreijUfntly,  however,  8low  culargemeuL 
of  one  or  moro  of  the  cy8ts  takes  plucc  and  calls  for  o^ierative  trcatineul, 
and  tliiitealargement  iiiay  HulitMMjiientlv  atVect  iither  cyala  Siidden  enlarge- 
luent  of  a  cysti  pointa  to  h.-pmorrhage  into  it. 

Ucca8ioDaUy  the  cy8tic  degeneration  of  the  pareucliyma  becomea 
luore  aod  more  marked  UDtil  the  \vholc  oi^an  is  riddIccL  with  cy8t«; 
ihese,  as  they  eular^e,  canae  atrophy  aud  eondeusatiou  of  the  int«n'eiiiug 
ii(«tit>,  nntil  tinaHy  tho  hrtuust  ifl  i^pre.stmted  hy  an  agf^e^ation  ii(  cvRttt  of 
varicuB  aizea  separatud  by  thiu,  uicmbrtiumis-UHiking,  and  often  imperfecti 
aepta.  NowadayB,  however.  the  diseast;  i»  rarely  allowed  to  advance  to 
snch  an  extcnt,  but  exaiuple8  of  it  wiU  be  found  in  most  mttaeuniA. 

There  is  no  cvidonce  to  8how  that  the  proliferativo  cpitholial  changca 
ure  precauceroua  aud  destlued  tu  dcvelop  into  coreiuuma.  lu  the 
exoeptioDal  caaes  in  which  thit)  doBR  (K:cur,  the  \vriter  i»  uf  npinion  that  the 
V8riety  of  cancer  which  restilts  is  the  least  lualignaut  fonu,  viz.  that  which 
haa  beieu  dcscribed  by  Ha!st»id  under  the  name  of  adfno-carrinoma. 

Treatment. — In  the  eurly  stagea  of  the  trouble  no  active  Irealmont  is 
called  for.  Tlie  nubjecta  of  the  alTection  are  often  neurotic  an*!  iiuduly 
iuixioiis  as  to  the  nat\ire  of  the  conditiou.  The  imtients  mind  Hhotild  l>e 
relieved.  and  stcps  shotild  be  taken  to  impruve  the  general  henlth,  and  to 
remedy  auv  di»turl>ance  in  the  functions  of  the  gencrativc  organs.  Great 
Itenetit  it«  w>nietime»^  deriveil  fruui  change  of  oir  and  the  proviaion  of  a 
hBalthy  nccupation.  LcwAUy,  a  cx)mpre98  bandage  nr  strapping  may  b« 
applied.  the  latter  heing  eflpecially  useful  if  the  jtatient  is  in  the  habit  of 
frequently  haudUuj;  the  organ,  if  poin  be  thechicf  conipinint.a  )>elhuloDua 
Nppliuitinn  shouldlie  preai-TJUf*!.  Should  Ihu  patient  complain  of  ii  painlul, 
cnlarj^l,  und  iudurHt4_Hl  Inbiile,  the  Kurgeiiri  »houhl  nul  hraitiiU?  U)  i'!Xt'ia<>  it, 
114  wheii  onee  tlie  Tnental  anxiety  is  removed  it  win  gener)t.]ly  he  foiiud  that 
ftirlticr  treatuieut  i.**  tieither  solicited  nor  reqnirc<i.  Shouhl  one  of  the 
eyst8  iKCome  eolargcd  it  should  be  esciaed. 

In  regnrd  to  the  nperation,  it  must  lw  romendieretl  thal  the  c)'8t  ha«  no 
detinite  ttalls  and  canuot  thereforo  be  shelled  out;  that  it  is  oft*?n  deeply 
w»tud:  that  the  )idja'-enl  indiiruted  and  soleroaed  Itreast-tissue  must  1» 
minovi.^)  alung  \vill)  the  cvKt ,  und  thal  HOitie  hifuiorrhoge  ia  to  be  anticipated. 
It  i«  lutviKJihle,  tlierefore,  to  admiiiister  a  general  aufestheLic  rather  tlmn  to 
attemi>t  lo  do  tht>  u|K'nitiuii  iiuder  cocaine. 

lu  cutting  dowu  ujKJn  the  cyat  the  part  *>f  ihe  bre.i«t  enntaining  it 
should  lie  tixed  lietweeu  the  tinger  and  ihumb,  and  the  iucision 
ftliould  lie  made  in  a  dirc<'tion  radiating  fr»iu  iho  nipple.  Wtieu  tho 
Itreast-ltMiie  is  runehetl  the  wound  ia  npened  up  by  relracturs.  The 
|M>rliou  of  bmift  coulaiiiiiig  the  cyst  is  grasped  with  vnUcila  foroep«, 
pulliid  funviirdM,  antl  n!HtH;t«l.  If  the  cy6t  bc  ucuidentally  npened.  its 
removal  wlll  \n^  fauilitat<>d  by  atuihng  ii  with  gaux4.'.  Thi^  (lividtid  vussels 
of  the  hn-ast  suhstanee  are  ditHeitlt  to  liguluro  in  conseiiueuoe  of  the  compiici 
nalure  uf  tbe  tibmus  tissuu;  plngging  of  the  uiMind  for  a  few  minutes,  how- 
orer.  geni.'raUy   sulhces  to  iirrest   the  blet*ding.     The  ciit  surfaeea  of  the 
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corpuH  mamniiB  may  be  brnught  together  with  ooe  or  two  t)uried  catgut 
Butures,  or  with  deep  suttires  of  8ilk-worm  giit  iiicluding  the  skin.  It  is 
advisable  to  introduce  adrainage-t^^)c  or  strip  of  gauze,as  thcre  is  genemllj 
some  ooziug.  A  slitcli  iuuy  Ih;  iutrudut^d  at  the  aile  uf  Ihe  druiu  and  left 
UDtied;  on  reuinval  of  tho  lutter  at  the  eod  of  forty-eight  hoiira,  the  opea- 
ing  ia  tsloecd  hy  tjing  the  suture. 

It  not  iiifrt^4iieutly  huppcus  that  an  iucisiou  luado  iuto  a  portion  of  the 
breast  leads  to  tht^  discover^  of  other  cvsta  iu  the  ueighbourhood.  It  is  im- 
portant,  therefore,  liefore  operaling,  to  ohtain  the  sanction  nf  the  palient  bo 
reuLfJve  thovvhole  organ  if  necessarv ;  tliis  is  a  pToced«ro\vhich  »hmild  ccrtainl)* 
be  folIowed  if  duct  pupillomata  or  intracy8tic  gro\vih3  be  detected.  Tlie 
axilla,  however,  ueed  uot  be  iiilerftred  \vith.  If  the  patient  does  uot  cou- 
flent  to  eoui]jIett!  ust^ision,  the  BiiiaUer  cvst«  wlii(h  are  lelt  must  be  dealt 


1H.  11.-BiHmll  uaiiirul  itilluuiiuiljury  ubm-u.li:nMiuaUii]!>  loUliIl-  nTiuiiinl  (rum  n  pNUmit  aulIcriiiK  rtom  okf 
tobuUr  iRMitli.  The  "tiimour"  1»  cblnBjr  inail«  up  of  sii  iiitinnininiorv  nviricniirtli  o(  UM  intoniclacnu 
UMni' which  4*foni»  iu)<l  cftMi  prnJocM  Intu  ifii>  lurinl  ua  IrroKiiUi  |>F*luiiculi>teil  iKgnmtlJi  fomiJnK  on« 
nii«ty  of  Ui«  »»Cftlltd  Intn-aiiulcular  tlbroadf  noiiin. 


with  at  a  future  tiiuo  stiouUl  they  b<H.-(>uie  enlarged.  Ah  the  diaease  is  often 
bUateral  both  breasts  nmy.  »intbrtunatelj,  have  to  be  eacriticed. 

It  is  frequently  a  difticult  niatter  to  decide  as  to  the  e^tcnt  of  tht:  surgioal 
iiiterfereuce  tlemaude«!  iu  inaiiy  of  these  cases.  Miich  depeiids  upou  the  riew 
whicb  is  taken  nf  tbe  patholoijv  of  tlie  tioiidition.  If  the  prohferative 
changes  ia  the  glandular  epitheliuni  are  to  be  regarded  as  precaucerous, 
then  uDbeBit.atin»;ly  tbe  whole  breast  should  Ije  reniovetl.  The  qucatioii  ia 
Htill  suh  Jmiice,  and  until  it  in  settlod  it  ia  justifiabic  for  the  surgeon  to  err 
upon  the  safe  side  aud  to  reinove  the  whole  organ. 

Iq  considering  the  que8tinn  of  operation,  it  ia  to  bo  borne  in  mind  that 
the  abnormal  acti\ity  of  the  glandular  epitheliuni  frequently  ceaaoa  at  tha 
lueuopaiiHc,  and  that  as  a  rcsult  of  the  retrogressivc  cbuuges  \vhich  take 
plače  at  this  period  harmle&H  iuvolutiou  cyHt.s  aloue  reumin. 

CircuTnsrrihed  Ckronu:  MitMitU. — Localised  ehronic  inflammatory  iudura- 
tlons  of  the  mamina  are  met  wth  at  any  tinie  from  maturity  ahuost  to 
ftdvaoced  life.  Thcy  are  dne  to  a  variety  of  causes,  the  most  comtnou  beiug 
prolonged   lactation,    trati  mat  is  m  s  of   various   kiiids,  siit;h   as   blows,    the 
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ire  of  badlr  fitliog  corseta,  and  the  preeeDCe  of  foreigu  bodies ,  th6y 
may  foUow  thu  opening  of  an  aliaceBtt,  or  siippuration  rasultiDg  from  the 
removal  of  a  simple  tumour  or  cysl  (Sheild).  Olher  cauees  are  aunilar 
to  thoee  wbioh  produce  the  di0iise  forms  of  the  didease. 

The  CDtDiuotiest  tonu  ia  Chitt  which  is  luet  with  iu  vvouieu  uho 
have  uuduly  prolouged  Huckliug;  atid  iustcad  of  the  hreast  underguiug 
thtf  nnrmal  involution,  an  indiiratetl  umi  U^niler  urea  reiuainii.  This  m&y 
8lowIy  reeolve,  or  it  may  lead  to  the  forniation  of  a  chronic  abeceSB^ 
Not  mfretjuentl)',  however,  the  lump  persiat«  for  many  mouthe,  or  even 
longer,  and  tliere  can  be  do  doubt  that  in  some  mstaucea  carcinoma  u 
superimplanled. 

A  eecond  variety  of  looal  inflammatnn'  RWtdliog  ig  that  vhicb  ispro- 
dooed  wheD  a  liiniteit  area  of  the  hreast  Ufcoiucs  ihe  seat  of  chronic  lobuhu* 
niostitis,  \viLh  or  without  the  foniiatiou  uf  cy8tii.  In  most  in>(tanct!&, 
exoepl  when  the  localiitation  ia  detenuined  by  a  trauiuatiHiu,  tlie  reniainder 
of  the  breast,  as  well  as  its  feUow,  girce  evidence,  snoner  or  later^  of  the  earij 
Btage  of  general  lubuUr  mastitia.  The  lump  or  induration  which  is  present 
in  the  breast  consista  eitber  of  a  collection  of  enlarged  and  iudurated 
lobulcfl,  or  of  a  uluster  of  emall  oyBU  euibedded  in  a  chronicallr  intlamed 
etroma,  or  of  h  Biugle  larger  cy8t  surroiinded  by  a  zone  of  iutlained  aud 
indoriitMl  breast  Umue. 

A  Lhird  vanety  of  local  induration  oocurs  in  the  involuted  breast  at  or 
aboui  the  tirne  of  the  menopauoe.  rathologically  it  consiste  of  a  localised 
ioU:n>titial  iiiMaiiimatory  sclcrosis  of  the  stroina,  the  parenchyma  beiug 
i'ither  utruphied  ur  convtirted  iuto  an  involution  cyst. 

Locaii^d  mastitis,  vhatever  it«  eauae  or  nature,  owea  it«t  iniportam-^  to 
the  fuct  that  it  gives  Ase  to  a  condition  which  i»  often  very  dillicnU,  and 
eometinies  evon  impossible,  to  diAtluguish  olinii-allv  froni  carcinoma.  The 
afEBCted  area  pruients  ittielf  iu  the  fortu  of  a  more  or  lesH  weU-detined  aud 
eoniewhat  nodular  tumour-Lik«  induration.  Pain  iuay  be  al)Hent,  but 
Umfernesi  (m  pressurf  is  almo«t  irivariably  present.  Ot;oa8ioually  the 
[»atient  irompLiins  of  a  duti  oching  sensation  in  the  himp.  In  ran.^  innttiDces, 
m(»re  utš]iiX'iaUy  iu  ueurutic  vvouieu,  the  pain  is  neveiv  aud  laneiuutiug. 
TIk'  lump,  although  lirui  aud  indunit4Ml,  wants  the  ohaimileristic  \V(x>dy 
hartlueAB  and  deusity  of  a  carcinoma.  When  picked  iip  between  the  finger 
and  thunib  ii  ap^icars  to  be  fairly  well  dufined,  bnt  tuore  careful  palpation 
»ihoM^-H  that  the  induration  fades  away  into  the  surrouuding  brenat  tisaue. 
If  Itic  luuip  be  presatid  b<Klily  tackvardn  agaiust  the  ribs  with  the  llat  of  the 
hand.  lU  deu!*ity  ia  not  siilbcieut  to  previ^nt  it  from  yieKliug,  and  t>fiune'|uently 
it  hutes  the  moiu  detiuice  tumour-Uke  feel  which  it  givee  when  simply  ]>ickud 
up  botweeu  the  tinger  and  thumb.  A  setrrhus  carrinomu,  on  the  other 
hand  fuuluKa  amall  and  deeplv  embedded  in  a  large  fat  mamum),  haa  a  welU 
dctined  outline,  and  the  more  tinnly  it  ia  pressed  agaiuRt  the  chest  wall  the 
mor«  di»tiDctly  aru  its  density  and  Umit«  appreciate<).  and  tite  inore  doea  it 
gire  ou«  the  ide-it  of  u  deris«;  lx»(iy  foreigu  to  the  breast.  Kxcept  when  there 
nos  beeu  a  foruitir  al«ct»!t,  the  Hkiu  ovcr  a  ainiple  induration  is  uuallered 
and  CAO  he  rtiadilv  piuchal  up  from  ofT  it,  wliereaa  over  a  acirrhus  it  is 
generullj  more  or  lean  tocked  down  to  tlie  lump  m  that  it  urinkles  wheu  nu 
attempt  ia  mode  to  pineh  it  up.  Too  much  reliance  must  uot  be  pbu-iHl 
upun  thi<  coiidiliou  of  the  uipple,  whieh  may  bo  either  noruial  or  retracted 
in  both  conilitiona.  In  ma^titia  the  axiUary  glaudti  may  I«  8lightly 
enlarged  from  ctimplo  irritative  hyperpla8ia.  Ijuitlv,  let  it  l>e  romembered 
that,  in  the  uu«;  of  a  dcirrhua,  tendertUM  to  ffrtsnire  u  gcneraUy  cofujncufms 
by  its  aiMenat.     Wheu  nll  hau  l>een  naid.  it  must  be  oonfemed  that  in  some 
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CAses  nothing  short  of  a  diugiioatiic  iudaion  suOieee  Ui  detinitel)'  eHtabliali  n 
diagnosis. 

lu  thc  treutmtnt  of  the  localiBed  form  of  chronio  luHstitis  the  same  lines 
are  to  be  followed  as  in  »iealiug  with  generul  lobular  masiilis.  The  exciaiou 
of  a  localiHed  intluiLuuutDr)'  iuduratiou  or  u  clu8U;r  of  stnall  cyats  is  carrieit 
OUt  in  tho  matinur  alrejidy  dest^ribfd  iiiult;r  tli«  trbatnieut  ol'  a  i;yat  aSHO- 
ciated  \vith  lobular  niastitis.  In  aH  vi\m^  wliere  there  is  the  leiist  siispicion 
ihat  the  luiiip  miiy  be  luuligUimt,  the  surgeou  uiust  be  fully  prcpored  todu 
a  railiicni  operaLion.  Tlie  (piiistiou  of  cliagnostiu  incisioiis  aud  exp!oraUjry 
operations  will  bo  fully  con«idered  vinder  th«  treatuient  of  L-aruinoniata. 

^'on-tuhrrcuiGii$  Chronic  Ahsfess  of  thc  Brcast. — išince  the  di9C0very  of 
the  tuliercle  biicillus,  chronieor  coldabscossea  have  lieen  shown  to  be  almost 
invnriably  oC  tubereulous  origiu.  Thc  brcaet,  hovvever,  in  ap[>areutly  the 
m06b  notablu  exct*ption  to  this  rule,  mm-tuberuulouH  chronic  al^S(^e,'W  lieing 
more  frequently  met  \vith  in  it  than  in  any  othcr  part  of  tlio  l)ody. 

In  some  instances  the  abscoHS  devolops  at  the  site  of  a  formcr  aciitc  absccss; 
as  is  evideiiced  by  it-s  relatioii  U)  an  otd  ttcar.  It  is  uiore  thuu  prol^able,  there- 
fore,  that  in  such  caecs  wc  have  to  do  with  a  latent  or  dorniant  and  attenu- 
ated  iufectiou,  wliich,  iu  coufie<iueucc  of  some  iiijury,  Btruin,  expu»ure  to 
cold,  or  fvmttliniial  {-»ngeslion,  aideil  pnrhapH  by  a  general  lo\venng  of  the 
Iiealth.  bas  beeouie  exrited  irito  pathogenic  activity,  resulting  in  the  sloft* 
formutioD  of  pU8  iinattended  V>y  the  usual  elinical  eigns  of  inHauimation. 
lu  mauy  caaea  of  chronic  abscess  thero  is  a  very  definile  hi8tory  of  a  bIow 
upon  tlie  breajit  a  fBW  muutliH  previouslv,  the  aiTident  ctiuHing  altght  bruis- 
ing,  a  »evere  contusiou,  or  a  ]i:i'inatnma.  In  other  cit^ea  the  abscess  is 
thc  resuU  of  suppuration  of  a  galactoftde  (*t  of  Honie  other  form  of  cy8t.  iu 
ali  these  cases  we  have  a  lot-MH  minori^  rmsfcnfia-  lo  whiL-h  the  pyogeuic 
orguni«ma  giun  acceas  by  way  of  the  ductjj  or  aUmg  the  Ivuiphatifjf,  the 
atriuni  in  the  latter  ciiaa  being  furniglied  by  a  sore  or  fissure  on  the  nipple; 
or  the  oi^anisms  may  be  carried  to  ihe  part  liy  the  blood-stream.  Oocasion- 
ally  tho  abscoas  devolops  without  api>areut  caiisc. 

Tho  rL'lative  freq(ieuuy  of  the  couditiou  is  greater  in  married  than  in 
singlo  W4)iiien,  and  it  micurs  nioHt  frequenUy  during  itiiddle  adult  life.  The 
abacess.  which  is  almost  invariab]y  single,  18  generiiUy  situntcd  in  the  centre 
of  the  corpua  niammie. 

CUuicaUy,  it  prescnts  itaelf  aa  u  iirm,  and  usuully  BomewIiat  noiiiilar, 
tumour-Iike  masa  \vith  a  fair]y  well-<letiued  outline.  It  ia  genemllv 
tender  to  pressure,  and  in  the  lat«r  sUiges  deep  elasticitv  or  more  detinite 
fluctuatioa  may  be  felt.  The  nipple  is  retracted  in  rathcr  more  thuu 
half  the  cases— in  thirtccn  out  of  twcnty-two  tasea  analyHt!d  by  \ViIliam8. 
Of  this  numbnr  the  same  iLuthority  found  tho  overlying  ekin  adhereut  iu 
Bix,  Bomo  glandular  enlargement  in  the  axi)la  in  five,  an  indistinct  seuse 
of  fluctuutiou  in  five,  and  a  puriform  diseharge  froui  the  nip]>le  in  two. 
In  half  tbe  caacs  the  atVcctiou  dated  back  only  six  monlhu,  nud  in  only  tire 
did  it  pxi^'ifed  one  vear.  In  aouie  inHtancea  the  whole  mamraa  is  indiiroted 
ihroughont.  anil  the  overlying  »kin  mav  be  Blightly  reddened  amt  u;dematous. 

Tbese  non-tuberculons  forma  of  chronic*  aliaccsfi  owe  tlieir  iniiiortiiUL-e  to 
tbe  fact  that,  (:liQicaIly,  their  resemblancc  tu  ciinnnoiiia  niay  be  very  close. 
In  Mr.  Marmaduke  SbeUd'8  excelleut  work  on  Dinmsen  o/  the  Brtast 
will  be  found  notes  of  severni  »ueli  caaejt. 

VVheu  the  wall  of  the  abecess  is  thick  and  deiise  the  8welliiig  may  imssess 
the  8tuiiy  hardnesa  of  caueer,  and  as  tlie  nipple  is  often  rttntcted  and  the 
jiectonil  axillary  glanda  alightlv  eulargetl  and  indiirated,  it  ia  not  surprising 
that  it  is  withiu  the  experience  of  many  eurgeons  to  have  removed  such  u 
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breost  on  ihe  suppoaition  Ihat  the  diaeaae  was  maliguaut.     OecasioimUy  au 
addiUonal  cauc«rous  aigu  mav  \>e  prescut  in  the  shapc  of  HxatioQ  of 
breaal  lo  thu  deeper  ]>arta,  due  to  the  aillieHion  of  the  Hali  uf  the  aljsceaB  tO^ 
ihe  iKctonU  fascia.     Lf  the  mass  be  distinctlT  tender  to  pressui«.  aomewhut 
eUstic  inatcad  of  doDse,  aod  with  it6  outlines  not  particularlj'  well  defined. 
ihe  dia^oaia  u  &trDugly  iu  favour  af  abscess. 

The  frfatmfnt  Im  to  make  an  esplitrator)"  puucturo  or  incision  in 
ali  cases  where  the  diagnoeis  is  in  the  leaat  deji;ree  doubtiul.  Afler 
evacuatiog  tbe  pus,  the  uuhealthy  graniilationa  Uning  the  abflceas  ani 
actftped  AViiij  with  a  VolIuuaua's  spoou.  The  cavity  is  cleaned  out  with  a 
gBiue  awab  and  a  draiuage>tube  intnKluoed,  or,  if  tbe  oavit)'  be  stiuill,  iodo- 
form  gatize  or  worRted  niay  be  mibtitituted  fur  the  tulie. 

VVbeu  there  is  widc8preiid  iutiltratioD  and  inHaminator)*  indiiration  ol' 
the  brcu»t  tissue  urouud  the  abec^as  the  whoIe  organ  had  better  l>e  removed, 
and  the  Banie  course  »hoiild  be  adoptctl  if  there  be  anv  suspicion  Ihat  Iho 
adjat-i^nt  indurution  i»  ihe  reault  of  carcinoiuatouH  infiUration.  It  la  iu  juhL 
stich  doubtful  conditiona  that  the  oitric  acid  test  is  so  raluable.  If  the 
induKted  maits  be  exciaed,  ciit  acroffi,  and  pluced  in  a  6  per  cenL  solutioii 
of  tho  acid  for  a  few  minute:^,  and  theu  washed  in  water,  there  win  tteldoni 
be  ou)'  ditticulty  in  doctding  \v'hether  the  induration  is  due  to  malignant 
difnmf  or  iueruly  to  coiiuLx.'live  tii^siic  h}']>erplusm  aud  pclort^ts ;  in  the 
former  caite  the  ti»»ue  m  ill  luive  u  dull  whitti  ap]N!arauce  and  a  deusu  ur  haiti 
oooBlst«nc-e,  while  in  the  latter  ca«e  the  tibrous  tisRue  beoumes  KWi>l[ea  and 
more  or  lesa  translueent.  and  tho  eonsistence,  instead  of  beiug  hard.  will 
bc  luugb  aud  leutherv  or  indiarubl>or-like. 


TUKKKCILOSIS   OF  THK    MaMMA 

T^ahercuivuM  diietiM  of  the  maiuuia  is  u  rare  aUeetiou.  As  .scrofuluus 
4if<>wp  it  vras  kuuMn  (accunUng  to  Williauis)  to  John  Hunter,  and  aulise- 
ipieDtlr  wa8  c'learly  deacribed  by  A8tley  Cooper.  In  1881  Diibur  piiblished, 
ttiit  cU&sic^l  thcfiifl  upon  tuberuiilt>sis  of  the  mamina,  and  an  exhau8tive  pa} 
by  Gautier  coutuiua  an  aualyai8  of  scveutv-seven  cases.  Iu  the  AnnaU 
i^rgrry  for  1S98  Habttead  aud  I^  <'uuut  preface  the  re|Hirt  of  a  cu^t  by 
runen*  of  the  literature  on  the  subject,  coinbined  with  a  useful  sitnimur}' 
uf  our  prcflent  knovledge  uf  Lhis  eouditiou. 

Oaly  some  tlirce  or  four  cases  have  l>oen  reported  os  occurring  iu  the 
lUJiId  lireasL  In  the  female  ihe  dinase  geuerallv  occuni  betweeu  tbe  nges 
of  iwouty  tiveand  thirty-(ivo,  neverbeforepulferly,and  verv  mrely  aftcr  Uie 
uienopauBe.  It  is  very  seldoui  that  both  breaets  are  ufr»!Cl<xL  The  diaeose 
trcurv  as  fn«qiiuntly  iti  the  single  us  in  thi'  uuirrie«!,  and  is  nut  more  fretjuBDl 
in  thu  married  whu  Itave  uuraed  Lheir  cbildreu.  Tbe  conditiou  ia  generally 
procoded  or  uccoin]tanied  by  tubereulous  mauifestations  in  othcr  {art«.  more 
r«i)eeiitlly  in  ihe  liings.  plcune,  axilUr>*  and  cerrical  glands,  \e^  fre4|iient)y 
to  tho  Uinea  and  joiuts. 

The  tulicrcle  iiacilh,  geui:rally  fcv  in  nuuiber,  and  ucuisionallj  not  to  be 
demon^rateil  al  ali,  nuiv  reavh  tho  gland  br  way  nf  tbe  bloo^l-vcueioU.  the 
Ijniphulics,  or  the  uiilk  iliict*  The  relalive  frequcncy,  however,  with  which 
uauh  uf  ihtHc  chiinm^t.H  i-«  involveil  is  a  raatter  of  dispnte.  In  mauy  iuslances 
it  utn  liu  denioiifitrau.Hl  tirni  the  diseaae  i«conveyca  lo  the  mumma  from  tbe 
axillary  gUimU  or  froiii  tbe  pleurii. 

Aciiirdin^  ^l  lln^  «t.i;,'c  In  whirh  tho  morhid  prrK«M  has  reaohod.  Pubar 
distinguiHheti  two  tortuM  ot  tbe  diseuse,  vu.  tbe  t3arly  or  dUtemimUtd  and 
tbe  late  or  evn^vtnt. 
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AticroKopicall^,  the  morbiil  process  ia  easentiallj  the  same  aa  that  which 
is  observed  in  tuberculoeia  of  a  glaudular  organ,  for  example,  the  testicle. 
The  first  chauge  ia  u  leucocyte  intiltratioa  and  coaueotive  tissue  pro- 
lileratioD  of  the  pcriacinous  aad  penductal  supporbiug  tissue.  The 
acini,  at  tirat  diHtinctly  recogni^iable,  iH^come  invaded,  and  ultiinately 
de8troyed.  Giant  celU  sooner  or  later  make  their  appearance  and  Btamp  the 
lissue  as  tubercutous.  Ab  tliis  is  aa  infectivc  proccas,  these  cbanges  gradually 
Hpread  to  adjaceui  lobules  iintil  uumerous  tuherculous  caseating  nodiiltts 
VHryiag  in  8ize  fruui  a  aiimll  jiea  to  an  alniond  are  develo[)ed  {diaaeminatfd 
nodularfonn  of  Dvihar). 

It  is  by  the  eulargement  along  with  the  coseouB  softeniug  and  coaleaceuco 
of  these  nodules  that  the  conjiuent  form  of  the  diaeaee  rt-sulta,  ^viug  rise  lo 
the  fomiatiozi  of  a  Hrm,  nodular,  and  HOiDewhat  ill-ibfined  tumoiir-like 
mass  vrhich  producea  a  general  nr  locaUsed  enlargemeiit  of  the  breagt.  The 
centre  of  the  masa  torms  au  irregular  caseous  aljscess  from  whieh  diverti- 
cula  aud  poekcts,  Bcparated  by  imperfect  scpta,  cxteQd  iiito  the  aurrouudiug 
breast  tifisiie.  The  gradual  spread  of  ihe  area  of  iufectiou  ultiiuately  aUuw8 
of  the  dctectioa  of  eoftoning  and  tluctuation  at  ono  or  more  pointa.  Nexb 
tiie  Ktibcutaneoua  tiaaue  becomes  iuvolved;  theu  tlie  ttkiii,  whieh  ultiriiatc)y 
gives  way.  and  leads  to  the  formation  of  sinuses  with  nnderinined  edgea  and 
a  tnt»crciiIous  discharge. 

The  axil]ary  glaiids  are  discascd  in  75  per  cent  of  the  cases,  and  tbelr 
enlargcuient  is  ofteu  uotiued  loug  Iiefore  the  hreaal  ibaelf  manifesta  any 
clinical  signs  of  the  disease.  When  infection  of  the  glaiids  i»  clehived  nntil 
after  the  disease  in  the  breast  is  \vell  advanced.  they  enlarge  rapidly  and 
soon  become  convcrted  into  caseous  altscessea.  Soinctimcs  indurated  breast 
tisKue  (uiu  be  traced  from  the  alVected  area  of  the  hreoHl  to  the  diseastnl 
glanda 

The  commencement  of  the  diBease  is  slow  and  inaidioua,  and  as  a  rule 
little  or  no  pain  is  complained  of.  In  the  disaeniinated  form,  which  is 
mrely  diaguosed  before  abscceses  and  sinosea  have  fonued,  tbe  breast  aud 
skin  over  it  have  a  iifirfectly  uormal  appearance.  On  {Hilpation,  however,  one 
or  more  nodiiles  can  geneTally  I«  discovered. 

In  tbe  carly  st^e  the  disease  is  liable  to  be  raistftkeu  for  simple  lobuiar 
mmdtis  or  for  multipU  ci/stic  disease,  and,  whcD  only  one  tuberculouauodiUe 
can  bc  felt,  for  Jihro-adenoma.  lu  the  later  slages,  eapeciallv  wheu  the 
axillary  glands  have  become  8econd(irily  involveil,  and  wben  there  are  no 
tuberculous  manifestations  elBewhere,  it  ia  very  liable  to  be  mistaken  for 
malijioant  discoso  with  cy8tic  degeneration. 

The  confltieut  form  i«  very  apt  to  be  mistaken  for  a  new  growtb,  eKj>ecially 
for  a  mrcinoma;  tbe  tiiberculnua  mass,  Uowever,  is  not  so  bard,  nor  doea  it 
involve  the  skin  in  the  aame  way  aa  a  scirrhus. 

The  proffnosis  aa  regards  tbe  mamma  is  bad,  as  the  diseaae  slowly  Icads 
to  its  destniction ;  the  proguosis  as  regai-ds  life  dependa  les*  upon  tbe 
mammarv  atfeetion  tban  upon  the  associated  tul>erculoiis  lesions  in  other 
parts  of  the  body. 

The  trcatment  of  botb  forms  of  the  disease  ia  the  same,  viz.  removal  of 
the  whole  breast  and  the  axil]ary  glands.  Le^  rudical  openttioua,  sucti  as 
curetfcing  or  partial  exciaion8,  are  almost  certain  to  be  folIowed  by  reappear- 
ance  of  the  dlaease.  On  no  account  should  a  pntient  with  a  tuberculous 
breast  be  allowcd  to  murae  her  child. 

It  is  very  mre  to  [neet  witb  a  typical  smaoth-wallod  tuberculous  abscesa 
in  tbe  mamma  with  tlio  i-eat  of  tbe  organa  bealtby.  A  retroinanimary 
tuberculous  abscess  Recondary  to  tnherculoRia  of  a  rib,  or  of  the  pleura,  is,  on 
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b&nd,  hy  uo  meaus  rare.     7*he  trcatment  of  tbese  oonditioDS  seed 

Flie  ^Bcially  rttfrred  to,  as  il  ia  tbe  same  as  Lhat  uf  tuberculoua  abeoMaes 

AcnsoMvcosis 

TJntn  th«  c}uiracteriatic  neetl-liliH  lioilies  were  diacovered  m  tlie  diA- 
dMige  from  the  clironic  ahscessus  to  whi(th  ttio  fungus  givee  riae,  the  few 
OMes  of  actinuiuvcuais  whicti  have  beon  reconleii  vere  diagnosed  originali)' 
as  tubeTvle  or  s^philis,  uiuiv  oflen  as  ihe  fonucr.  The  diseaao  leiuLs  to  the 
formation  of  BiDaees,  odheaian  of  Lhe  akin.  and  mucIi  iudunition  of  the  breisL 
tiasae.  The  eafeat  trmtrMnt  is  to  exc\m  th«  whole  brejiat  Tho  pro^ntmt 
tu  Lhe  priiuarj*  form  of  lhe  disea^  do^ieuds  upon  wheiber  meUsUsis  bu 
oocurnd.  wbile  in  the  secoudary  form  it  is  iuflucuettl  by  tho  silo  of 
tbe  priiuaij  leiiiou.  In  the  priman'  fonii  lhe  jKin^ite  probHbly  gain« 
aotnuice  hy  wa}'  of  tbe  ducUs,  but  cases  bave  been  reconletl  in  wbich  the 
breast  hoa  been  aocidentiil)y  infectod  at  an  opomtion. 

Neuraluia  of  thb  Mahma — Mastopvnia 

In  tvpical  extLU]pIeH  of  this  iiHcc-tion  lhe  brtijul  i.s  tlie  seat  of  nvtte 
neuml^tc  jHiin,  una^-tociated  wilh  uny  dii«L-o%'erabIe  nbooriuulit^.  The  oan- 
diCion  ia  generally  met  with  in  yot)ng,  unntarried,  neurotic,  and  oftea 
by8terical  »omen.  who  are  frequently  ibe  siibjocts  of  disordere  connected 
with  tho  pclvic  genitat  organa.  U8ually  ou]y  one  breaat  is  uomplaine«!  uf, 
bal  not  iafre*]iieuLly  thci  up|MJHil4!  bn-ast  ia  also  (Mitnful,  bul  to  a  lesa  degree. 

The  pain.  which  is  dei*cnl*il  as  inUnue  and  Imrninij,  startinff,  or  »hooi- 
in/f,  is  UE>ually  incerniiiteiit,  and  vvnrse  ihiring  the  nienstrual  period.  It 
may  be  localiscd  or  ^enenil  throiighoiit  lhe  breast,  and  it  tm|ueutly  radiatett 
towarila  tbe  root  uf  the  nock.  tlie  axilla,  and  down  tbe  inner  sitle  of  thv 
npper  arm.  In  moat  caK>8  lhe  |)ain  ia  grcatij  aggnivaled  by  handling  tho 
organ,  and  aotnelinie«  lhe  Rlighteat  tonoh  aels  np  a  severe  paroxyBni.  In 
thuee  cuses  in  whi<-h  the  ]Kun  is  ulway8  reforrod  to  tlie  aame  epul,  careful 
polpatiuu  iitay  reveal  the  piv^-uee  of  an  iuduml.ed  lubule,  or  aniall  ry.-«t,  and 
tbere  ia  ufliin  evidence  of  chronic  lobular  uiaHtitia  elsewbi're  ibroughoul  the 
breaat.  Occa«ionally,  a  subcutaneoua  neuro-tibroma  will  be  fonnd  to  bo  tho 
cauM  of  the  pnin. 

The  fiiBt  point  tu  attond  to  in  dcaling  with  ueuralgic  an*!ctiun8  of  th« 
breaet  is  to  carefully  ezataine  the  urgau  for  such  local  conditious  as  above 
reforrcd  to.  ShouM  one  or  other  of  tboin  l-o  lUscovered,  its  reuioval  by 
Dperalivc  ineufiuree  16  advii^able,  as,  in  addiliun  tu  pain,  lhe  [Mitieul  la  otten 
tcn-ified  by  the  belief  that  she  ia  tho  aubjecl  of  caucer.  \\^ien  no  looal 
nanad  can  tie  diHoovere<l  a  belladnnna  plasier  ahimld  be  applJud,  and  the 
pati^Dt  »bould  l>e  reaa^nired  that  there  ia  no  disraee.  Any  uienstrual  irregu- 
Larity  or  diaeaae  of  the  pelvic  organs  should.  of  course,  rw»ive  appn>priaU! 
trcatment.  Quinine,  iron,  and  nux  vumiea  are  of  great  Hi>r\'icti  if  the 
general  beJillb  trn  uniialiafactory.  In  neurutir.  and  bvsteriud  cMi*n  too  inuch 
altention  abould  not  be  paid  to  tbe  local  condiliun ;  t-hange  uf  air  and, 
uiore  particularly,  alao  ol'  lhe  ancial  conditions  and  surruundings  of  the 
ptitient  gonerally  aiiOice  to  pul  an  end  to  tbe  trouble. 


Oalactoceh. — This  i«    lhe 
derelops   most    fre<iuenlly    ( 

VOL.  VII 


CV»T» 

nauie  wbii:b  ia  given   t-*^  a  luilk  oyit  vbich 
Inriiig    the   [teriod    of   liclation,  oooaAiODAUy 
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during  pregnano}',  and  very  rarely  apari  from  cilber  of  these  oon-J 
ditiouH.  As  regardu  tbe  origiu  of  the  cyst,  it  is  ufiuaUy  a  ainiple  retea-, 
tion  cy8t  foniied  ljy  ililaLaliun  of  une  of  the  lacteH-l  sinuses  beluud  soiud< 
obetructiou  io  the  maraiiii]l)i.ry  porti^n  of  the  duct,  the  rcsiilt  geiieraUy  uf^ 
injurv  inliicted  by  tlie  child  duriug  lactalioii ;  leas  t'requeutly  it  resulta 
from  cxtravusu.tiou  of  iiiilk  foUuvviDg  rupture  uf  a  luain  duct  from  iujury 
or  difieaae. 

The  cy8t  appears  8uddenly,  generallv  enbrges  rapidly,  and  i«  almoet 
invarittbly  siDgle  and  tiituated  imder  the  areola.  Smooth  and  ronnd  orl 
8lightly  oval  in  outline,  and  frcely  movahLo,  it  varies  in  size  from  a  cherry  to 
a  Tangerinu  onmge  or  even  lurger;  it  dimiuisbes  in  size  ufttr  lactation  uud 
increases  ngain  at  Bnbseqiicnt  pregnancics.  Its  consistfnr.f  varie.4  aix:ording 
to  the  naliure  of  its  coutents:  tbiis  it  ujay  be  elastic  and  fluctiiating,  or 
doughy  and  capable  of  retoining  the  impri2.ssion  of  the  ftngcr,  or  tirm  and^| 
aolid;  in  the  latter  čase  the  cy8t  inHy  easUy  be  miataken  for  a  libro-^ 
adetiiima  nr  even  fnr  a  auirrhus.  Tho  skin  over  the  cvet  is  freely  uiovablOj 
there  is  no  retraction  of  the  nipple,  no  glaudular  eukrgement,  and,  ns  a 
nile,  no  pain,  the  condition  lieiug  unassociated  \vilh  any  iiithuuniatory 
reoctioa.  Milk  can  genera]ly  be  made  to  exude  from  the  nipple  t  m  pressure 
over  the  tumour,  but  tbis  sign  bas  no  diaguostic  vnlue  unless  it  be 
associated  witb  tlie  resting  etate  of  tbe  gland.  wheu  it  becomes  exceodiugly 
important,  if  not  indet-d /jaYA(jynojnonic. 

Trenhnent. — A  galactocele  should  not  be  interfered  with  duriug 
pregnancv  or  lictatinn  if  the  tumour  be  pniall,  but  if  it  be  large,  or  iffl 
it  be  iucreasiug  rapidly  in  »i^o,  the  ehild  must  l)e  removed  from  tbe  breast,  V 
and  Klt^jta  Uikeu  to  bring  about  cessation  of  the  aecretion  of  milk. 
"VVheu  the  secretion  lias  i^eased,  an  iuoisinn,  radiiiting  from  tlie  nipple.  may 
bo  mado  into  the  tumour.  the  contents  evacnaied,  and  the  cavitv  plugged 
with  gauzc  so  ils  to  bring  ubout  complcte  obliteratiou  by  grauulatiou.  A 
lietter  Iruatmeut,  U"wover,  is  to  eKoise  tht:  cyHt  and  then  to  api>ruximate 
the  deeper  partJ*  of  Ihv  cavity  hy  two  or  tliree  deep  entures,  the  »kin  edgea 
being  approKinialed  by  borae-hair  Rutui*e8. 

The  muHiplc  eysU  so  ofton  aasociated  with  chronic  lobular  inastitU  have 
already  beeu  frccly  dealt  \vitb  unJtr  tbat  iillection. 

MuHipIe  cyHts  are  also  fre(iuently  met  with  after  the  nienopause,  os  a 
result  of  the  atropbie  cbaugea  whieli  oi'^«r  tiornially  at  tbat  period  in 
connection  with  the  acini  and  small  duets;  thcy  are  knovvn.  therefore,  as 
invohtUon  ct/xts.  Tbey  are  niost  unmoroua  at  tlie  peripbery  of  the  gland, 
espociallv  t(m'arda  its  j>o8terior  surfaca ;  tliey  vary  in  size  from  a  mustard 
seed  to  a  pea  ;  they  contain  a  clear  serous,  or  a  variou8!y  coloured  mucoid, 
Huid;  tbey  give  rise  to  uo  subjective  rtyniptom8,  and  lhey  are  generally 
tliscovered  acoideQtnlly  in  brea^ts  which  have  been  removed  for  aome  otbor 
affeotiou,  eMpecial]y  fur  i;ftn:inoma. 

Tbe  sn-ealled  s^^mus  «r  tym]iha.tie  cifst  wa8  fornterly  belleved,  in  conw- 
quence  of  the  absence  of  an  epithelial  liniug,  to  be  due  to  cystiu  dilatation 
of  a  Iyuiph  space.  But  \ve  uow  kno\v  tbat  the  larger  cy8ts  of  paronchy- 
matfius  origiu  lose  aH  trace  of  their  »pitlielial  lining.  Mopeover,  an 
endotheliid  lining  baa  not  been  doinonetrated  in  connection  with  the»e 
8o-called  lym]^hatic  cy8t8;  it  is  highly  probable,  tberefore,  tbat  they  are 
either  large  involution  cyst9,  or  glandular  retention  cyftt»  ^bich  have 
develo{>ed  iu  connection  witb  a  localiaed  chruniu  luaiititiH. 

Any  of  the  cysta  above  referred  to  nmy  enlarge  to  form  a  rounded 
tumour  whioh  varies  in  size  from  a  cherry  or  less.  to  an  orange.  The 
smooth  outUnc  of  the  cyst  is  often  maakod  by  inflammatory  iuduration  or 


ILAilMAET  tiLAXI.',  l»1SKASf5>  OT  ROT 

urmuenNuuoL  o:  Uit  aJuutRn:  tmnasr,  tinsau.  nan,  ir  c-iT^tf^iiiriDn  it:  |.h( 
«tm«<iL  u:  Liit  tiouientr  liu^ruaiini.  l^  ntiet.  hikimi;.  i.!it  tu  umu:  Ipelm^ 
fliLiitr  imL  uiiL  uiasLi'.  or  fvej.  uuii^  stihc  Hf.nci  i;  j>  Mmi  t-ht  c;is»i  i> 
irvt  moiU"^  iiusLukei.  eituer  ici:  -,.  jiht-f-^n^rHiimr-  or  inr  h  «.-.— 7-/»»/*  1;  tliftj^rs 
ir.nL  Uit  itmiitfT  il  tiia;  it  iiiov^.  a.Uiniz  \nt.t.  hhi.  noi  nitieiv.nrfi^nt.lv  oi  t.hi 
ictiurTk  viiib  iTon.  ii«  iiiiiuir  ii  !•■  distinirmshei'.  l'^  iL-  1*^*-  tli^nsi-r^insT^t-cTKH', 

:7  ■Llit    TtUidllMSt-  Wlll.  WIUi:I.    IJu     Stil;    OVi^    11     inH}    i«     Tiinfhpf:    111.    HTlil    l'y 

lirt-  LitHeiitK  n:  iriiiuauijr  mifciioii  lii  rjtM^  o:  4iiinlii  h  tiiajjint^lu  imni-Mirc 
w::li  L  CT"i»ovrL  uredit  ar  tisiiitirmi:  svrmiTt  vriV,  »m-Ui  t-hi  unosMrtn. 

T^-firmnu. — Tijf  cts;  iiujv  [«•  oii-.aitiCi  svahiiei;  mu  virK  iiin^ilut-od 
tar:*  dii  u*jl  ar  tmciurt  iti  uniim-.  and  ttu'.i.  stiiftiHi  wii.ii  pmzf;  A  ninn' 
skuisluiaort  uuc:  ut  iht'  tasMr  iiuit-  u  iiion  njim':  >-.i]ri'  \c'\\\  n>  h  tuIc.  br 
:<r:tar"iii  uiioui  mt  rj^tsnn,  ,>-'  //,.  ri«'  iulii>\vt*i:;  i>\  f.lir^un-  ni  i.ht-  ■»•niind,  m 
;ijr  muiiUS'  uinaidv  aesis-itttfu  imd-.:r  jiit-  nwiMiit'.ii:  of  nnilluilr  » ^'s^u 
li-^kftt  li  liit  fvs;  itt  dtitji-aejiiitiLi  outl  sirmii*^i::  ir  l-hi  liiwi>y  heniisi>h(^rt\ 
.:  nitT  itt-  ficisec:  hv  iin  rt^Lr"m;tmiuii.TT  toiiU'  -rtviininn-ndoi:  l-y  (^  nllrtrr. 
T^linuiiui  Taiijuiu;  wnii  u  iiydTiK*i;lf  rrtifiir  uiid  i-jimila.  Inllim-i^d  \>y  i-hc 
ii:.>e: LJ'. lu  aJ  judiut-  ur  o:  b  it>»  an>iR^  tif  uudiJuu-d  i^jirUulii   iu-.id.  i>  i.ho  oti1\ 

Ah<!:TIlii11!Vt-    ITtililUlfUI    siioulč    itlf    lllltltnji    nlOfi-.l     U-    l-hv     U'=U-    ti!     !  hc    knJIV' . 

hzii    ^hi^   u-  }»ririiiiie   liifr   IIBS7   trtin;.metii    »-htrn    ;.f.  nOii-vr    ihr   iiniii-tilV 

AIlIiriT.  lijt-    Klirirt-iL    is    Cillitrti    UliiL    l'>    flftld  WlM.    nTlf    OT  in.m    ( A^st-'-  w(iu-h 

arrr  '.-r^mTianiiivt^iv  siiiiJJ  a.u(i  suinsTiiJal. 

Hiifia7>d  run:  •  i*.  \ h:  uiimiUiii  ir  t:iLri'.iiJi:l\  TATf:  (.'kav  )isvr  Ivvn 
rvyTu<:>i  t'T  A^Ufv  i.-tKr.ter  HercTiirtnii.  IKiIIk-i..  and  flhi-Ts.  Thoy  lisvf 
bte-u  nir*.  w:iL  in-iv-tvi;  ilit-  liijt*  ipf  iwt;uiy  tuid  r.;"iy.  ]i  i>  d.niltiinl  it  iIjia 
eTtrr  '^nvJT  ui  Uttr  lUiJf  hTfJisi,.  Tiif  cysl  is  iisuijly  r.n.l.Kuln.r.  l'i;l  om  or 
tw._i  dd.azbi«T  tTSufr  muy  i»e  j're;*fui.. 

Tbe  luaiouT.  ■wL)'.-;;  i^  a;  nrsi  siuiJl  aiid  '.iM:nuisi\.  i*  i^>Ilf^ally  diA'mvnNi 
aouidtnikiiv .  ii  i^  n^Ddr-i.  *!Hj.Mtii.  frtf;-ly  luovaiiK-.  wvn  di^rimvi  «nd  ot  a 
firm  eLi-^lic-  c.<usi!sir-D.-fc.  Fu^UiaJiri,  is  riiptv  t-XiVpl  mIk-ti  Mip]*iiraM.tn  hss 
otcurresL  Tbe  tys;  T-iilarjT--  vi-rr  sji'w!ly  and  fteldojii  nlU'.ii>  n  UrciT  mw 
tliiiu  ihdi  f»i  iiD  oTiiUj-f ;  ]irt*_-niin».y  di>'!j-  ni»:  iit^'<s«s:irily  iiiiTiVisc  i  ho  mM-  «■>!" 
gpr>wih.  Wij^D  Itril  t  I  iLst-ll  ihf  ivsi  usujiUv  sii^ij-ur^u*..  nnd  U  is  thon 
ditticult  i"  di-::iijj^iii-h  i;  Irom  nn  ordinin-  .i1>Si-(^*š.  IVtoro  Mi]>piir.(iiiin 
the  condilic*rj  i^  aluj-ni^:  ■.■.fn.i:ii  !■>.■  \*e  misijikt-n  lillicr  for  h  simiiK^  tutuout  itr 
fur an  ordinan"  itsi.  Thtr  'r»rt>i  t'-fiitn,'},:  i?  ronii>lolo  oxvision.*uilinj;  \\id*' 
of  the  Cd^isulf . 

Ne'>i:,asms  of  thk  Mamma 

The  mueJt  L-oaiun»ii  nf  ihc  simjii/-  tiivi->urf  oi  \W  ItimsI  :n*o  llio  oiit';ip»ii 
lated  grovrtli?.  »bich  mv  uiridf  iij«  "i'  tubular  and  ;u  lu.sis-hk«*  »m-  ni\>-.nl,n 
Kpiice:«,  liued  jj^rnerally  l'y  a  siri^iU'  l.iver  n)"  f]nilu'liuin.  ;»nd  sii^i]s>u.\i  \'\  a 
coDDeutive  tLSiiue  Blroiiiii  in  \vhiL-li  llu*  IiK^.kI-vi-ssi-Is  nunlV.  Ilir  i>l.in\o 
|fn>portiuii  of  l!ie  ;;ldudulir  and  L:itnnt\ti\t»  hssiu'  fK»nu'iii  ^;^no-  ;;n';tll\ 
und  the sln>iua,  vluuh  isaliu<>7.t  inviiriuldv  dovoid  oi  l.ii  t.>IK.  ni;)>  W  1ihnMi>< 
and  acautv  or  ultiuultnt  iind  i-rlliilir.  Tlu'  o|tithi'h:il  itiltos  ov  s^vui^s  \.(v\ 
couHideniM}'  in  tlieir iimin^t.'inent :  ilicv  iii:iy  In^diLiiid  iiii>u  \siv  im.t  \\\\\x\\ 
a  |)apil1ifor  u  injrntvth  mav  pmjivt.  I>y  .-jotiu'  amhiM--.  aui.m-  \\!i.Mn  ni.i\ 
be  inentionetl  (Imss,  ljiM«.iiud  (Viym'.and  /it',;liT.  Ilif  cpitlulid  Mnutun'!* 
ure  ItMjked  upon  us  liecidcnlal:  tlu'Si' aiuhnrs  n'<;ani  Iho  .-.'(ri../.,-.  /<>.*«,  un 
the  uaHuntial  uleuiunt  <>f  t)it>  tmiKnirs,  uhicli  an>  dostrilK-d  as  f,  ;•). iim.i/,.  j^i.n 
and  infracamUirular  jihrit/ftitM,  iu-cnnlJnL,'  ns  tlif  lil>r<ms  iis^^iif  d<'Vi>|opH 
arv>und  the  epithelial  8(ku:vh,  or  pntjtr.ts  jmo  iliciti.  I>i>ll)«>(,  S  hiu)uii>ll<u<<i-h. 
uod  otheni  regard  the  epitheiial  tlemfnh  im  lht>  cKs^ntia)    parl^  nI'  Ihr 
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tumiiur  ;  tliev  nttribute  tlie  intraciinaliciilar  and  intnu-vstiu  iugrowtlis  to 
oentrifiipal  oiit^rowth  nf  the  gland  tiibea,  the  resulb  of  prolileratiun  of  Lli* 
epltbelial  linm^.  The  writer.  who  looks  upou  bolh  flenunts  as  of  er]titt1 
importinife,  agrccs  with  Knymond  JobjiArm  in  regnrdiiig  nll  the  difTerenb 
varielies  i»f  tllTo-gluudiilar  ;;rowlhB  as  belongin^  eHaeiitmllv  to  the  saiiM 
tjpB  of  tumoiir,  to  which  tho  general  name  of  fihti-ademmia  ia  moaB 
appropriate. 

Much   coufusion    luis   uriaeu    Iroin    the  circuriiatfliiee    that    >irowth8' 
which    are    enaentiallv     the    same    have    lieeu    descrilied    under    widely 
diflereiit  ntiTiiPS  by  differtuit  writers.     Wh*'n   tho  epilbHlml  elBiiieuts  are 
scanty  and  emhedded  in  a  firm  fihrons  stroma,  t-he  tuuiour  is  spnken  of  aa^ 
A  hard  fibt-o-adf.noma ;    wlion,  on  tlie  other  hand,  the  fibroue  etroma  n 
abuudant,  soft,  and  relatively  cellular,  we   have  t<i  dt>  with  u  so/t  Jibro^ 
adtnoma,  and  hetween  thet<e  two  varieties  inany  int*nnediate  foruia  ai 
met  ivitli. 

Great  variation  occurs  in  the  armn^ement  of  the  glandular  elementaj^! 
wlneh  inay  ]"reseut  the  form  t)F  branehing  duct-like  tnbes,  or  of  h»bular 
coUeetions  of  acinous-Likc  s^mfcs.     The  epitheHal  liuing  ia  Kenenilly   'U^_ 
tho  form  of  n  sinile  or  double  laver  of  cubical  or  low  columnar  ccll^jfl 
plaeed  on  a  uiore  or  letw  diatinct  bastMnent  itiRnihrane.     NoL  infretineutlif 
the  tul>e3  are  compresseil  and  tbeir  hniieri  oMitemled,  an  that  thtiy  ap^M-ar 
in  the  form  ')f  irn-^ikirlj-brauBhfid  thin  columns  of  small,  atrophied-lookin| 
epit-hclial  celb. 

In  tfii!  sitft  and  morr  rujndhf  rp-oirin;/  fibro-adi?ni)inata  a  muuoid  fluid 
is  generallv  secreteti  hy  the  epithelial  t-ells,  and  this  may  l»e  Ruffii:ieritly 
ahundant  to  dilate  the  epithelial  space-s  into  cvsts,  the  tiunour  being- 
theu  Pjioken  of  as  a  cifRfu-admoma.  Very  freqiieutly  the  cvst*  are 
more  ur  less  lilled  \vith  braiicliing  jtapilliform  or  fuliaueou-s  ingi"owth8, 
\vbich  are  (:o%'pred  wit]i  an  epithnliuni  cnntinuoim  witli  tliat  of  the  (;yHt 
wan  (jtridiff.rcunt  n/sto  -  adcnoma),  These  soft,  rapidly  -  gr(.)wing  fibro- 
adenoinata.  whether  tsiniplc,  cy8tic,  or  proliforous,  hftvc  lx:cn  rpg*irded  by 
mauy  writers  as  sarcomnta,  and  have  beeu  deacribed  uuder  bucIi  tenns  aft 
adenv-narcorna,  ci/sto-sarc07iia.  and  admo-a/Kto-sarcoina  ;  but  Siihinimelbusch, 
Mar<!us  Ber-k.  and  Ttavinond  Johnson  have  pointed  ont  that  neithor 
micrascopi^illv  nor  olinioidly  have  thoso  tumours  aiiy  right  to  be  re^^rded 
ns  true  aareomata.  Just  as  there  is  no  eviilence  that  tlie  etroma  cvcr 
develojia  into  a  trne  san;auia,  ho  alao  tbpre  is  no  prn^of  that  the  epitlielial 
elenients  ever  liet:onie  cnrcinomatons.  The  term  in(tHgnanind^JH)ma,w)\ic]i 
htm  Ijeeu  applied  by  Halstcad  as  an  alternative  name  for  the  tvpe  of  tumour 
deacribed  liy  hini  as  adeno-cart-iiioiua,  is,  tlierelore,  an  unfottuuate  and 
mislHading  ime. 

The  tiiiro-adenomata  nevor  invade  the  capsule  and  infiltrate  the  summnd- 
ing  tissues;  they  never  hecome  adherentto  the  akin  or  poetoral  muscie;  and 
they  never  cause  retraetion  of  the  nipple.  The  uxillary  glandi*,  although 
thBy  are  occa8ioually  eulargetl  froiu  irritiitive  connective  tiRSue  liyperplaaia, 
are  never  nialignant,  and  Becondarj'  growthR  never  oecnr  in  distant  [uirt«. 
In  the  inst-ances  of  so-called  reeiirreuce.  ihe  tumonr  \vhieli  develops  after 
oijeration  is  eitlier  a  seoond  tumour  wbich  bas  deve]ujxMi  de  novo.  or  is  tho 
result  of  the  eonlinueil  gruwlh  of  a  tumour  nliit-b  was  too  Kmall  to  be 
detet-teil  nt  thi-  operation.  iJko  aH  simpie  tutnours.  fibro-adennniata  aro 
occasionaIly  mtdtiple,  but  are  seUlom  at  the  same  stage  of  development 
when  deteeted. 

Ab  a  group,  the  Hbro-adenornata  are  met  with  most  frpf[iiently  betwoen 
the  ages  of  tweuty  and  forty,  tlie  averagc  age  beiiig  t»enty-nine  aiTcnrdinj 
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to  (jroa«,  nnd    thirty  aocflnling  to  Williain8;    they  are  vury  nirely  met 
witli   before  pulterty  or  in  oM   people.      The    Icast   coiupUcat«!    foruis 

^■neruUy  met  witli  before  the  age  ol*  twenty-fivc',  wliile  ihe  cy3tie  nad 
)liffruim  varietits*  occur  geiierallj  dtiriug  l!ie  lourlh  mul  liftli  decajea. 
Tlieir  gn»wih  i«  UHUally  8low,  ao  that  alter  Keveral  yeara  the  tuuiour  is 
Heldom  larger  thao  n  hen'8  e>;g.  Not  inrrecjiiently,  however,  the  tiiinoiir 
6uddenly  taket)  ou  a  more  rapid  growth,  and  this  applies  more  especially  to 
iho  oy8tic  forme  with  iDtra-cystic  grovths.  Pain  is  U8ually  aljsunt;  io 
Bome  caaes,  h<iwever,  esptuially  iu  the  Huiall,  liard  lihru-iulenoiuata,  Uie 
putif^nt  foniplaiDs  of  severe  lancinating  and  radiating  pains,  which  are 
inten&itied  by  manipulatiou  and  hy  the  triction  of  the  duthing.  The  writer 
hae  nevcral  tinie»  oU^erved  Facinian  corpuacIeB  in  the  hrcast  tiasuc,  and  it  is 
poasihlo  that  Ihe  neuralgic-like  pain,  wluch  is  fLK»ociated  witb  theee  BO-uullml 
irritaUe  (umaun,  is  the  resiilt  of  preBSiire  on  theac  iK^lie«. 

The  hard  fihro-mtenoma  is  generally  a  small.  firm,  smooth  or  8lightly- 
nodiilnr,  distiDctly-cDcapsulite(l,  und  tlierefore  well-det)ucd  tumour,  which 
can  Ite  uioved  al>otit  within.  ;inii  indejiendentlT  of,  the  hreast  tissue.  The 
muhilitv  of  tho  lumour,  apart  from  the  brcaat,  at  oncc  sorves  to  distin^sh 
it  from  a  Bcirrhus,  fioui  a  lucalised  intlammatta-)'  iuduratiou,  or  from  u  cy8t. 

It  may  occupv  any  part  of  the  brea»t,  but  is  more  frequGntly  superfieial 
and  periphcral  iban  emliedded  in  the  centro  of  Ihe  orjjan.  On  ^^rtion,  the 
cut  siirface  l«ocomcs  convcx 
*nd  haKuiliiII-vbhitf:  or  raiutly- 
pink  c-uh>iir.  The  glund  H])ti(-(« 
here  aud  there  inay  t>e  dilated 
iDio  small  cy»t«.  or  thcy  m«y 
take  the  fomt  of  irregular  and 
sli^ditlv-bniDidu^I  clofts.  In 
ull  pntliabilitv.  the  niajoritv  of 
libr(»-ailenomjitJi  devehtp  froui 
epitbehal  bitds,  uhiuh  have 
become  uei:ideuUtlly  dituociattid 
from  th«  rent  of  the  gland 
during  the  centrifugi  buddin^ 
proooM  by  which  tho  orij^nu  is 
d«velo|jed  (Ki(f.  12). 

The  nnp.  Ji}jTo-a(UfU)mata 
are  t{enerally  large  and  more 
clastic  than  the  hard  variety. 

The    cjinto-adenomnUi    are 

r*u'tonwid  liy  their  lnbiilat*?<l 

hue.  aud  bv  iheir  stili  more 
npid  »Itd  (iflf>n  liiful  incret^sc 
dne  to  the  eulargeuient  of  tho 
CT^siB.  Their  c  nxiMUnee  vahes  at  dilfercut  \m\\*.,  and  lluctiiation  can 
geoerally*  be  clicited  over  the  sm<M>th  ruuuded  Hiirfaco  pi-ominonces.  Whun 
th«  cjst«  rcttch  cloao  to  tho  suriac-e  the  skin  ovfr  them  mav  liave  a  hluiali 
tin^\ 

Th«  ■prolifrroun  ct/ito-tulcmnnata  may  grow  to  an  euormoiis  siftt.  Most 
uiuFif>uiiis  tuntjiin  Mj>ecimt'nH  as  largu  us  a  childs. or  vvru  as  iin  (tdultA,  head. 
In  siich  &iaes  the  breast  tissue  is  ptisbed  aaide  aud  ^nerallv  ati'u|iliied 
beyoud  n)CO}iniiion.  The  skin  over  the  tumour  li«omeH  stretchud  and 
niarbicd  \vith  dilated  voiuj'.  UItiuifU<tly  it  j^ives  way  or  Blou;;hs.  and  from 
thp  Rharply-<'ut  ojioniDif  au  inlm-cystiu  nf^^''  **ou  jJTotrudcs.     Iu  »itite, 
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howeTer,  of  the  lurge  size  and  fuugating  appearaneo  ot'  the  tuiiiour,  it  retuinH 
its  Dou-umligutLul  uliarader.  On  se^lion,  the  Lumuur  pruHents  a  characlcr 
iatic  uihlmgH  or  c«uliriower-liko  nppenrance,  dne  to  the  manner  in  which  the 
cjata  are  closelj  packed  witli  toliaceoua  or  papillirorm  ingrowth8.  The 
Btroma  is  eilher  fihro-cellular  or  more  or  lesa  uiyxomat()U8,  in  which  caae 
areas  d'  ha:murrhagic  and  iimu^id  HofUfuiug  are  often  preceni.  Ciinicatljf 
tlieae  tmnours  are  distinguished  froin  the  truo  Barcouiata  hy  iheir  long 
hiBtory,  hy  the  absence  of  iuHltration,  by  tlie  presunce  ol'  true  cyst8,  and  l»y 
freedoui  from  recurrence,  wheii  rreely  rciiiovo(L 

Uudtir  llie  uaiiie  "  pure  aderunna,"  a  tumour  Iia«  beeu  described  which  cod- 
Bista  almost  pntirtjly  of  gland  tissiie  and  in  slnicture  an<l  arranj^enient 
clo8ely  reaeinhles  the  uormal  breast,  These  tumours  are  not  30  rare  as  ia 
ueualiy  supposed.  T!iey  are  of  no  spccial  iujportance,  howcver.  eince  they 
cannot  be  di8tin{ruia!ied  cliuicaUy  frum  the  ordiiiarv  fibro-aileiioinala. 

Pure  Jlhrovut  is,  perha|»s,  the  rarest  ol"  aH  the  tuinourB  of  the  nminuia, 
\Vilhiim8  found  only  one  example  out  of  2397  reported  cases  of  maniniiiry 
iKiOpl.isms.  Apjiiir»Mitly  the  tumour  is  innre  fre(pient!y  situiited  in  the  pre- 
and  retro-uiaiiiiiiiiry  lisauej  than  in  the  breast  itself.  Like  the  pure  adenoma 
it  cannot  be  distin>;ui8hed  elinifallv. 

I.afitly,  in  regard  to  fihro-gluudular  tumt>ura,  it  »lioald  be  uiontioned 
tliut  exaiuple8  are  very  occa»ionally  met  wit]i  in  whic!i  the  grtmtli 
divided  u]>  into  lobules  separated  by  an  interlobular  etroma  containing 
adipose  tissuc.  In  a  čase  of  this  kind  reuioved  liy  Dr.  V.  H.  Watson,  the 
glaud  tul>es  \vere  iilled  with  a  creauiy  Uuid  and  vrere  here  and  therc  dilut^Kl 
into  »mali  v.yals.  The  tumour,  whi{ih  vias,  the  nmi  uf  11  large  leiuou,  wa8 
di8tinftly  en&iprtulated  and  readily  shellcii  out. 

Ti'eatm4nt. — Fibro-adcnomata  should  ttl\vay8  be  ej:ciAfd,  aa  there  is  no 
evidence  to  sliovf  that  they  ever  disappear  8pontaneou8ly.  As  already 
meutioncd,  after  remaJnin^  fltaLionary  for  some  vcjirs  they  iuay  Buddeuly 
take  on  a  more  active  tfrowth,  tbia  beinj?  more  liable  to  occur  during  prey- 
nancy ;  their  remnval,  thcreforc,  should  be  «trongly  rt>fommended  before 
marriage.  lu  the  miLJority  of  uaaca  it  is  auffieient  mcrely  to  sheil  out  tho 
tumour.  The  «kin  \mt\g  put  on  the  atretch,  and  the  tumour  al  tlie  aame 
tirne  fixed  and  projecteil  forward  lietween  the  finger  and  tliumb.  an  incision 
(which  should  radiat«  from  the  nipple)  is  carrietl  through  the  capsule  wel] 
dowu  011  to  the  tumour,  whieh  is  theu  grnsped  \vith  vul&clla  fortcps  and 
puUfd  for\vani  with  Ih«  lefl  h.md,  whili:  ihe  foru-Suger  of  \Uc  right  baud  is 
8wept  round  betvveeu  tbe  tumour  and  its  oapanle.  At  ont'  part,  iianiely, 
\vhere  the  veasels  entor,  the  tumour  is  geui;rally  found  to  1«  more  cloRely 
counected  with  the  bix*a.st;  tliis  attuchmcnt  may  be  l^ft  till  Lhe  last  and 
clamiied  Iiefore  it  is  divideil.  AU  bleeding  shouhl  be  carefiitlv  aiTealed  before 
the  wound  is  cloaed,  and  if  the  latter  be  of  any  dcpth  burted  eatgut  suturea 
sliould  be  emplovttl,  or  deep  silkworm-gut  sutures,  whic'h  iucludo  tlie 
skin,  ahould  W^  pasHed  well  into  the  substance  of  tlie  breast.  HU]>erlifial 
horae-hair  sutures  being  uai^d  tcj  liriug  abiMit  aeturale  apjionitifut  of  tlie  akin 
edgOB.     If  iutemipted  sutnres  are  used,  drainago  is  seldotu  nweRSJiry. 

\VlLeu  the  tumour  oLCupiea  the  lower  henusphere,  the  cicatris  may  be 
iiiddeu  from  vie\v  by  adopting  Itie  plan,  as  recommcndcd  by  finillard 
Thoma«,  of  making  the  inciaion  along  the  thoracico-manmuirv  fuM,  aud 
roaching  the  tumour  by  incising  the  posterior  Rurface  nf  the  coqiuH  manmia'. 

\Vhen  the  tumour  is  so  lai-ge  ibat  lhe  breast  tissue  is  pusheil  aside  aud 
atrophied  it  should  Imj  removed  along  \vith  the  growth.  In  noue  of  the 
vanetie«  of  Hbro-adeuoiuata  is  it  neee.>*8ary  to  reuime  the  axillary  glanda. 

£>uct  PapUloma. — Duct  papilloniata  are  et«ential]y  i»eduncidatpd  epi- 
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ihelial  Aileno-iiapiUomatous  growths  wliioh  spring  from  the  walls  of  the 
lirjjer  diicts.  To  fhe  ttalrd  rye,  the  tunioiir  Ims  a  vcry  characleristic 
reddisb  purplo  aud  tiuely  (MLpilktbd  or  villuus  appeanin<je. 

Uuder  the  mieroseope,  the  hranching  and  union  of  the  delicnte  proceases 
givB  the  tumour  a  lubiiUr  or  adenomntoas  appearauoe.  the  spaces  being 
uaed  by  one  or  more  row3  of  cuhical  or  low  colurnoar  oella  The  sup^Kirting 
coDDCctivc  tiastie  ia  scaut)*  aml  coiituin»  uuinerouH  thin-waUed  blooil-vtasela. 
Htciuorrhiiges  into  thi^  tumour  are,  therefore.  of  common  occurrence,  aiid 
occasionallv  give  it  a  false  "  raelanotic  "  appearance. 

Thti  lluid  whjch  cscapes  from  the  aip)>le  is  secreted  hy  the  epitheUum  of 
tbe  tumour.  \Vheii  there  is  aay  olKtnicttou  to  the  escape  of  the  secrction 
tbe  >»rowlh  uiay  enlarge  nipidly  and  Ihhioiii«  cveti*;. 

In  Home  instance«  the  tumour  grow8  more  nipidly  and,  hy  invading  the 
vail  of  the  duct,  iuvoivcs  the  adjacent  hroast  tissuc  and  may  even  fuugate 
through  the  skin. 

Theso  tumours  may  i«  aingle  or  miiltiple,  gnminj',  lu  the  former  caae, 
geDeFally  from  the  wall  of  a  Utcteal  sinus,  whjie  in  tlie  latler  thev  may  be 
oontiued  to  the  duut«  of  onv.  IoIh),  or  thoy  iiiay  he  ecattered  throughout  the 
breasl.  They  occur  most  commonly  in  multipara  wlio  havp  nnrwd  tlieir 
chihlren,  and  aometime«  there  is  a  hi8tory  of  unduly  pr».»longwd  suckling; 
occasiitna]ly  there  is  a  hi8tory  of  a  blow,  or  of  the  infaut  having  aeTerely 
bitt«u  the  uipule. 

Duet  papillomata  liave  heen  met  with  hetvvecn  the  agen  of  twenty-three 
and  sixty-aeven,  the  majority  occurring  between  the  ages  of  thirty-five  and 
8ixty. 

l.!ron'th  is  slow,  so  Ibat,  \vben  mu^i^Ie.  the  tumour  is  seidom  largcr  than  a 
walnut,     \Vhen  (irat  notieed  it  is  usuHlly  about  tlie  size  of  a  pea. 

^\^len  several  Jire  siluated  cloee  logether.  tliere  resulta  a  tirni  and  elaatiu, 
lobulai^,  ur  nodulir  tumour  of  considerable  size.  In  ver}-  rare  instanc*« 
the  tumour  proji^ta  ut  the  uipple.  The  skiu  over  the  tumour  is  not 
odherout,  the  axiUary  glanda  do  nut  become  atrtx:ted,  aml  metustatic  growth& 
nevvT  oocur.  A  very  important  diat^noslK  ftympt«ni,  and  on«  wliici»  at^rvcs 
to  distiDgtiish  these  gn>wths  from  the  cysto-adenoiiiata,  is  the  preaence  of  a 
^clear  or  more  or  leas  deepiv  blood-stainod  discliargc  from  the  nipple.  The 
"  chnrge  is  gunendlv  noticed  for  some  montlis  before  the  tumour  is  difl- 
femi.  Ooeaa)onal)y,  however,  the  tumour  is  nbnerved  t>ufore  the  dia- 
charse. 

Treatnunt. — When  the  tumour  is  singlo  and  situated  in  one  of  the 
lacteal  ainuKS  it  is  removed  through  aii  incisiou  radiating  from  tbe  \uiae  of 
the  nipple,  the  wall  nf  the  ainuR  being  disHuuled  out  along  \vitb  tho 
papillomn  ;  čare  should  lx)  taken  uut  to  injure  tho  adjacent  sinuses. 

Wben  severni  ptipillomalji  are  situatod  uloae  together,  thej  should  be 
removed  along  with  the  adjacent  bre;uit  tisaue. 

In  eues  in  vihich  there  are  sevEiml  tumours  at-Attered  bere  and  tliere 
throughout  the  brcast.  the  who]e  organ  ehould  Ik*  exc'is(«l.  Tlin  "I«*«! 
recum-nces "  whieh  have  Iteen  ruportfd  aa  folIowiug  oi«t*ratinn  an*  io  Ii»* 
«xp1uimMl  hy  a  Mutall  gTowth  liaving  tiML-a|>ed  nmioval  at  the  tirne  of  ojvoration, 
or  by  the  devidoprnent  dr  noro  of  anotber  tumour. 

With  n>g)inl  to  the  prognosis,  thervforo,  it  tnay  be  aaid  that  "  locol 
recurrenot^."  while  it  0(^oa.'iioniLlly  fnJIovvH  e^cirtjon  of  the  tumour  or  nsaoctioD 
of  a  |wrtiuu  uf  the  bn^«l,  ucvit  ui-cunt  afUT  renioval  of  the  whole  organ, 

Mr.  Itowlhy,  to  wbtitn  wn  are  indtibted  for  the  tirsl  wili>*fitcl"ry  a'X'miiit 
of  the  i»iithology  and  clmiojil  chanict  rs  of  this  group  of  tumours,  ili'Si-j-ibeji 
Ihcm  undcr  thio  title  vUhut  careinoma.     He  admits,  honrever.  that  eveai 
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in  the  iustaiicea  in  which  the  tumours  have  iuvaded  tlie  wallfl  of  the  ducta, 
secondnnj  'jnnctks  necer  nccur,  either  in  ihe  glands  or  distaut  organa. 

Ftttfi/  Tumours. — According  to  WilUams,  oaly  throe  caees  of  intra- 
maniiuarv  lipomata  have  been  Uosciibetl.  Lipomata  are  genemU)'  situated 
nilhcr  in  tli«  pammaminary  fat  (geiierally  toward8  llie  axilla),  or  iu  the 
retromaiiuuar}'  fat  between  th«  corjiu«  mamiiuB  and  the  [unitoral  faauia. 
la  the  latter  aitimtion  the  hreast,  which  is  projected  forward8  by  the 
tumour,  becomes  tibuormaUy  promincnt,  and  if  at  ihc  same  tituc  the 
corpus  mamuiEC  be  compact  the  orj^ii  ieebi  tiriULT  than  iiurnial.  In  a 
speciuitiu  examined  by  ihe  wnter  in  w)ni:h  Lhe  ahuve  sLale  of  afVaini  eiisted, 
the  wholo  hreast  had  heen  removed  on  the  suppoaition  that  the  conditioD 
was  malignant.  The  lipoma,  in  thia  instance,  could  have*  bot-u  readily 
ahelled  out  by  the  retronioiiiniury  roate  advocated  by  Gaillard  Tliouma. 
The  čase  illustrHtes  rort:ibly  the  imimrtance  of  inaking  a  diagnostic  incisioD 
into  aH  dcmbtfid  H\vt;Uing8  nf  the  bi-east. 

Lipomata  of  the  hreast,  as  well  as  diffuse  n-on^oMpom^afa,  are  occaBion- 
aUy  mcb  with  as  couKenital  tiiniotin*  iu  the  hreasts  of  children.  Osteo- 
chondromaia  and  angutmata  of  the  brenet  occiir  so  rarely  that  no  furthor 
reference  need  be  made  to  them. 

Sakcoma 

Under  this  headiog  are  oonaidered  the  tmt  sarcomata,  that  is  to  8ay, 
tumours  uiade  up  so]ely  of  sarcouiatous  tiasue;  any  glaud  tisBuc  whicb 
chanres  to  be  preHent  consisting  merely  ni'  the  rciiiains  of  the  ghind 
parei)chyma  which  have  been  accidentaUy  iiichided  in  the  growth.  The 
tumour  iiriscs  froni  a  matrix  of  cmbryouic  nic«obia8tic  tissue  of  congenital 
or  poat-uutal  origlu  (Seun).  Cyst8,  wlieri  Lhtiy  occur,  ui-e  ahvavs  the  result 
of  a  degeneniti(!n  of  th«  tummir. 

The  80-called  adrno-mrcomata  and  c^sto-mTcomata  have  been  dRScribod 
along  with  the  Jibro-adetiomafa,  to  -srhich,  hi8tologically  as  well  as  chr]ically, 
thcy  are  much  more  clo6ely  relatod  thau  to  the  truc  sarcomata.  The  glan- 
dular  c^leineuts  of  tbest;  ao-riilled  suriiomala  are  of  new  furuiation  and 
conHtitiite  an  fs^eiitijil  [Mrt.  of  the  tumour.  and  thecyfftB  which  w»  frequently 
devehip  are  lilled  with  Huid  secreted  by  the  lining  epitlieHum  of  tlie  spHces. 

7'rite  mreomata  are  comparatively  mre,  funning  ccrtiiinly  less  than  5  per 
cent  of  aH  m:immHry  ueoptaania.  They  urt  luet  willi  at  auy  tirne  betweeu 
puberty  and  advunced  age;  the  majoritv  ix^ur  Wfore  the  fnrtioth  year. 
Thtiv  occur  in  tlie  nmrried  and  single  with  eciiial  fr&f]ueticy.  Nothing  is 
kr]Own  regarding  their  cauajition,  but  diroct  traumiitisms  appear  to  play  a 
njore  inijM)rtaut  ]Hirt  tlmu  iu  tliK  anse.  d  thH  caruinuiiiatji. 

The  spindiK-rfUfd  forms  are  said  to  be  the  most  frequcnt;  but  if  we  ex- 
clude  the  so-ealled  adeno-sarcomata  and  cy3to-8arconiata,  the  rnund-ctlUd 
sarcoma  ia  aa  frcqueiitly  met  with  us  the  spindle-cisUed  vani;ty.  Mix*d  and 
ffinnt-^rlUd  forriis  occur  mara  rarelv,  and  oue  or  two  caaes  of  alveolar  sarco- 
mata haTe  l»oen  rtK^ordcd.  .\frfinwtic  sarcomata  (epithelionmta  ?)  are 
prohabIy  aUvaya  8ecoudtiry  to  a  primnry  growth  in  the  nipple.  Myxo- 
matous  tissue  is  rare]y,  if  evcr,  met  \vith  in  a  pure  aarcoma  of  the  brcast, 
while  it  ia  uot  iufreriueutly  uet  with  in  the  large  proliferoua  cysto- 
adenomata. 

The  tnie  sarcomata  gonerally  poasess  a  pseudo-capsule,  whic!i,  however, 
dilfers  from  the  true  capeule  of  a  tibro-adenoma,  as  it  is  in9t'pfirably  con- 
iici-.ted  hoth  \vith  the  tumour  and  with  the  surroiinding  tisaues,  so  that 
ihe  tumour  ia  never  movahle  within  the  sulwtauce  of  tlm  bn-jiat,  nor  ean 
it  be  shelled  ont  in  the  same  wiiy  as  a  fibro-adenouia.     Moreover,  the  capsnle 
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is  generali}'  incomplele,  aud,  niicroscopicallj,  it  is  ecea  to  bc  iuvaded  by  the 
tuiuour  oells ;  it  ia  Lherefore  Lo  be  n:giinle<l  as  a  part  uf  the  tuniour.  aod 
the  mere  enticIentioD  of  the  latter  is  oertain  to  be  follnwed  by  recurrBuce. 

LfKol  (iisseminntion   takes  ploce  mainl^  along  the  coonective  tiesne 
fiheatbs  of  Ihc  bltKKl-veasels,  whilc  gen^rai  Uissrminafum  is  the  reault  of  the, 
tttmour  cella  gaining  acceas  to  the  luiueii  of  tlie  embrj-ouic  bloiKl-vcaseta' 
pr  the  luniour.     The  luDg.  liver,  and  bmin  aro  the  most  frecjuent  »eata  of 
metasutic  growths. 

CUuieaiit/,  the  sarcomata  prcseot  themselves  usuaUy  os  well-circiiin- 
Bcribed  rouuded  tumoiirs,  withotiL  adheBiou  to  the  skiu  or  retruction  of  the 
nipple.     Thii  rate  of  gT0wth  varies  uonsiderabIy  according  to  the  hiatulogical 
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Blnicture  of  tho  tuinnur.  Kxi.'luding  the  iiielanotiu  variet)',  tbe  atuall  rouud- 
oeJlvd  aarr^iniata  and  the  Iviitpho-^irconiata  are  the  most  mulignant.  and 
■oouur  or  htur  iufcct  tho  u.xiniiry  glunds.  lu  a  fuw  luoulhs  the  brcust  is 
CO[ivi.'rk>d  inlu  a  pnmiinBitt  htiiuiHpberiud  ttiiiioiir  of  lurge  ni/e ;  tho  tikiu  i» 
Btntlchcd  itiid  iiuL}-  li-ive  a  dtmk)*-red  colntir :  the  ctitaneotiH  veinsare  ^ciienillj' 
dilutuil.  There  is  ofteii  a  gunund  as  weU  as  a  lijcal  ol«vation  of  temiit^ratur«., 
UUiiii<it4-ly  the  skiii  givua  wa)',  Ifiidiug  to  ihc  pruiruuiou  uf  a  ver)'  vascuUr 
fuDgatiiig  iiiiitu.     Deatk  rL-MuIln  froin  t!xhatistioD  gt^uundl)'  withiu  a  jear. 

On  sectivn  the  tuiitoiir  pretuiuls  a  hntuogeueoua  ap|>eamnc«,  which  in 
tuilour  and  cin-tist^ncv  so  clo^el^  resdmhlea  the  gmy  niatter  of  tho  bntin 
that  the  tcriiis  rtuduHarif  or  encrjiUaloid  Mere  applied  to  these  tnuioiirs  bjT 
oldttr  urilent.  If  the  tuinour  be  large,  the  (-xtutru  is  ^nerallv  eunvcrt««' 
iuUi  a  ditgcncnitinn  ejmt  the  re^iult  of  hicniorrhage  and  luueoid  aoftening, 
tliuennli'uu  of  the  uytft  cunsisting  of  an  aiul>er  ur  Mit>re  or  IfJis  uhocoUte- 
coloured,  vi«cid  Muid. 
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The  spindle-ceiledforms  aro  Hruier  and  of  Hl(iwer  gn>wtli.  On  gtciion 
they  are  pinkish  white  aad  aoinewliat  fasciculated  and  fibrous-looking,  due 
to  itie  fuct  that  the  cella  ai-e  arraiiged  io  buudlus  pumllcl  to  the  blood- 
vesBels.  They  never  preBent  the  L-lt!ft-]ike  spaces  or  foliaceous  appearanc« 
choracteristic  ol"  the  fibro-iidenonmtA.  AVhile  they  displaj  a  maiked  tendency 
to  reour  locaIly  they  do  not  appear  to  infect  the  axilhiry  glands,  nnd  they 
Beldoiii  givo  rise  to  gcaontl  iiietuatasls. 

Accordiny  to  GroKs,  tlm  mijehid  aarcomata  of  the  breaat  never  give  rise 
eithGf  to  glAndiilar  or  to  genepil  infection. 

l>ia<fiwifXi. — The  amftU  rouud-celled  sareomata  are  to  be  distingnished 
from  the  ncutc  intiltmting  carcinomata  by  their  softer  eonsistcoce,  bv  the 
abseucti  '>t'  tlie  bruwiiy  iudiiraLioii  and  cliaracteristic  iiililtmtioii  of  the 
skin,  and  liy  the  rrtmiBirativeIy  lato  infection  of  Uie  aKilla.  Occiisiuaallv  a 
diaj»no8tic  incision  is  ne(.e3«ary  befbre  a  rapidly-growing  sarcoma  can  be 
distingiuBhcd  from  a  general  muatitis  or  a  thick-walled  abucess.  The  leea 
malignaut  loniia  are  distiuguished  from  tlic  lUiro-ghiadular  tumours  by 
their  lack  of  mobility  and  hy  the  absence  of  c.ii-sta. 

Treatmtiit. — The  treiitmeut  of  true  aircomata  of  the  breast  is  pmctically 
the  ftiLine  as  that  fur  amiinnma.  The  asilhi  phould  1»;  opuned.  The  nuuieroua 
operatiotis  \vliich  are  recitrded  aa  having  lieen  i^rloriiicHl  on  Ihe  same  patient 
for  reourrent  sarconm  of  the  breast  \vould  not  have  l>ecn  necessarj*  if 
the  first  o()eraliou  )md  beeu  Buflicieiitly  radical.  Moreover,  it  niuet  Ikj 
remenibered  thnt  tben;  is  alwiLyH  a  <lang[tr  that  the  loeal  recnrreuccs  uiav 
be  attended  Booner  or  later  with  interual  metastaslB,  e8peeiaUy  in  the  lung. 


CARCrNOMATA 

The  frequeiiey  with  which  carcinoma  is  met  vitli  iu  the  breast  is  of 
itself  suflii:iiiut  to  give  it  an  iinportuuce  ditli'L'ult  tu  over-esliinate.  The  ^rreat 
improvecTiect  in  the  resiilts  of  siirgical  treatniont,  whirli  a  better  knowledge 
of  the  ])ath')]ogy  and  mode  of  disseminatinn  nf  tbe  diHease  haa  brought 
about,  bas  Mrvcd  to  add  further  intcrest  tn  the  dincasc. 

Takiiig  the  combiued  Htatintie.s  of  Billrotb,  Schmidt,  IJrvaut,  Gross,  aud 
v.  Angerer,  we  tind  that  the  carcinomata  amoiiiit  Ui  8;^  \»er  cent  uf  aH  breust  ^ 
tuuiotira.  From  t)iH  statistics  furnished  hy  tbe  ^Iiddle8ex  Hospital  Repntts,  H 
conBiderably  more  thiin  half  of  ali  breaflt  aHectinns  ure  c-arcinomn-toiis.  The 
discKSO  is  overwiKdminj,'ly  ninre  cominon  in  fonmles  Lhan  in  inalc«.  It  is 
aafe  to  sjiv  that  not  more  than  2  jier  t^ent  of  brcJiHtcancers  ocuur  iii  tbe  uiale. 
MaDy  authorities,  proininent  auioufist  \vhoin  niay  be  raentioned  \Villiani8in 
this  country  and  Park  in  America,  maiuUtiu  that  tbe  disease  is  decidedly  oa 
the  increase.  Others  maintalu  llmt  tbe  itici-ease  nf  caueer  is  morii  nppair^nt 
llmn  real,  and,  accurding  to  Nertnliolme,  is  to  lie  altrihuted  "to  improved 
diagnosie  and  moro  Ciirefnl  certihcation  of  the  cnnses  of  deatb,  e«pef:ially  to 
the  latter."  Thia  qnestion,  however,  »long  with  tbe  intlueuces,  if  any,  which 
determine  a  geogniphii-al  diatribiition  of  canuer,  and  the  t|ue3tion  of  "  canccr 
houBea,"  are  mattern  vvhich  fall  to  be  vonaidered  iu  dealing  with  cancer  iii 
geiiei'Hi.  The  carefnl  investigations  of  D'Arcy  Powor  have  led  him  to  the 
conelusion  tbat  the  oaiise  of  cancer  will  not  be  found  in  any  given  rofin  or 
house  or  water-i»upply. 

PjKsaking  generallv.  we  hihv  sav  tliat  l!ie  disease  most  fre(|i]ently 
apjteiirs  l»etween  the  agnjs  of/orti/  and  .ti^ti/.  thn  greater  nutulmr  ociciirrinj^ 
during  the  latter  half  of  the  tifth  decade.  Cancer  of  the  breast  is  very 
rare  bebn-e  the  a>:,e  of  tbirtv.  and  it  seldom  start«  aftcr  Beventy.  A  hvr 
oases  have  been  recurded  in  whic])  tbe  disease  be<mti  botweeu  tlie  twenlieth 
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and  tweDtj-Krth  jeurs.  Tlm  uuaus  meutioned  by  uldcr  autbors  us  ouoiUTiDg 
under  the  ag«  of  tweniy  were  in  ali  probabilitj  Kanioiiiata. 

Out  of  451  cases  coUected  by  Groes,  in  whiuh  the  eatamenia  are 
referred  to.  62  por  cent  vere  Btated  aa  regularlj  menstniatiog  when 
the  diseaae  api«wired.  Mosl  surgeons,  liowever,  aru  agreed  thut  the  iiien- 
BlTUal  function  i«  of  no  etiolojj;ital  sijj;nificance.  Accordiiig  to  Gross,  of 
1545  wninen  sutlering  froni  cancer  of  the  breast,  in  wbom  the  »ouial  (;un<U- 
^tioD  is  Doted,  tj5'f>  per  ceut  vrere  or  had  been  luamed.  auJ  14'5  per  eeot 
nogle;  of  the  married,  12  per  ccDt  were  Imrren.  I3ryADt  uud  iSheild 
^Tcvpcclivel}'  give  iha  pn>portion  of  ilie  iiiarritid  as  80  aud  82  {»er  ooDt. 
\Viib  re^iird  to  niirnng,  (.iroHa  foiind  tbat  out  of  416  cH^e»  in  whum  tbi^ 
ift  roferretl  lo,  76  per  cent  bad  Buckled  their  iafanu,  while  24  (»r  cent  liad 
not. 

Tbe  eilect  of  aniectdent  puerperai  inuiUitis  i»  rogarded  by  souio  as  an 
etiolofj^cal  factor  of  BOine  importance.  Oruaa,  after  u  critical  uxaiiiiuatiou 
of  hin  stacistics  relative  to  thia  maiter^  does  not  attribute  much  iui|Hirtance 
in  iL  In  onlv  49  oaaes  out  of  907  (54  per  cent)  could  it  bc  determinod 
that  the  caroinoma  "  developed  out  of  lumps  or  ciruun)Buril>ed  iudumtiona 
left  by  tbe  intlaiumation."  The  avera>ro  inten-al  between  the  mastitis  aud 
the  appearuuceuf  tbe  cuucer  was  as  much  ub  fourt«cu  yoarB.  Most  surgeons, 
buwever,  have  aeen  cancent  whioh  have  developed  Itenottb  tbe  aoar 
rcsulting  from  a  breast  absuess. 

V.  Angerer,  aftcr  invcstigating  more  recent  etatiatics  regarding  the 
influenoe  of  the  soc^ial  stale,  sunia  up  aa  follovrs:  — "  Mumuise  tliat  have 
atldiiied  ibeir  full  funutional  developuu^nt  ahow  a  greater  teudeucv  to  tbe 
dovulopment  of  carciunma,  i.t.  piin>UH  vvomen  sutfer  more  froui  uaruiuumu  of 
tbe  inamma  tbaii  barren  women.  The  iuHuence  of  srnkliog  i»  m<m!  inarked 
tliaii  tbat  or  uiatriu)0U>*  aud  conceptiou,  and  it  ie  quite  certalu  tbut  onir  a 
Hiiiidl  pro{M)rtii>n  of  Lb<»u^  wbo  later  sufTer  Iroui  cancer  of  the  breoat  bave 
not  MueLlttii."  Brjant  aud  Winiwarter  Imtb  refer  Ui  the  relative  frequom:y 
of  nummar}'  o^incer  in  woinen  who  have  suckled  lar^e  tumilicA. 

Df  tbe  inHueucc  of  rhrtmie  irritati-on  andrAromV  \njiammatnry  indvru- 
twn  it  ia  utill  uiore  dillicidt  to  Hpeak  detiuite]y.  C-crtain  it  t8  thut  tbe 
pruportion  of  wonien  wbo  autfor  front  Huch  couditioua  is  verv  great  conijured 
vritii  tboBe  wlio  uttiinately  8ufft^r  fmni  cancer.  Ab  Mr.  ^betld  puta  it, 
**chroni*.r  irrilation  of  an  uuexiK»!*ed  glandular  siirfjice  in  very  dilferent  from 
ohronit-  irritatiou  of  a  frte  surface ;  tbe  former  does  not  lead  to  cancer  in 
otber  iirgauH,  for  (!xampli!,  iti  tbe  epididyuiia,  aud  there  is  nu  reasoD  to 
BUppose  tbat  it  bos  aiiy  »[kccinl  tendenuv  to  do  so  in  tbe  breatit." 

Tbe  connection  botween  contusions  of  ihe  breast  aud  earcinoma  ia  nut  by 
aDy  luenuH  etttabli^bed.  Moet  women  are  ablc  to  uull  tu  mind  haviug  rocoived 
lum«  Hurt  of  iniury  to  tbe  breaat,  and  tbe  iuajority  are  only  too  ready  to 
atlribuU!  ihi'  dii^aiie  to  tbat  injiirv.  (  hituf  1511  caitea  ooDected  by  (initut.  in 
onIy  'i  it  jNiT  ceut  wus  there  "  conelusive  evidenco  that  the  tumnur  developi^d 
out  of  iuduratioiiM  uad  othur  couiUiious  followiug  tbe  iujurr."  ShetbI,  Tioui 
ibu  r»uun)  of  Ihe  St.  Oeor^e*!!  Hospital  caaim,  puls  tlit:  [lercenUige  doAU  a« 
6'2  out  400  ('Ju)l'i^.  The  (ititintics  n(  Snow,  Umentbal,  and  Ziegler  yield  a 
ften3enta;:e  of  llo.  13*4,  and  22  re«peoUvely.  tbe  Uat  lieing  c«rt»inly  bigher 
than  MMMt  mrgeouJi  vrouM  aduiit. 

S[«n-.!  forbidn  uiy  cnkTin^'  inlo  anv  detail  with  regard  to  tbe  vexed 
qun(tioii  of  Itie  hereditanj  jyrt*clirity  to  cancer.  ThuHe  wbo  vviMh  l^i  kuow 
wliat  niHV  be  naid  in  lavour  of  it  sbnuld  c-ouhuIl  \Vil]uiniH'  IHArmuA  o/  thr 
iSftiU,  p.  200,  where  be  very  ably  diaL<Ufl»es  ibo  dcHluctiona  tu  I«  drawn 
froiu  tht'  bifitory  of  cancer  in  lbirty-thnx>  fumilicJ)  (242  per  ceut}  out  n\  K(ti 
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uonsdcuiive  caseu  of  cancBr  of  the  feuiale  breu^t.  He  gives  some  striking 
instanccs  (amongst  which  is  tho  vory  reinarkahle  casc  recorded  by  Broca) 
of  mulliple  fumUy  cancer  oc«urring  iu  sucoesaive  generations;  these,  he 
Bay3,  provo  coDclusively  tlie  hercdi tabli ity  of  cancor.  He  poiuta  out  tbat 
UiB  diseaBB  rejHiHta  lUeU  mtire  eap(3cial)y  along  the  female  Une,  a  fact 
whicli  had  alnwly  lieen  referred  t«  Iiv  Bryant. 

GroBS  tioucludea  that  "  the  evidence  of  the  inheritance  of  canc«r  is  faT 
frrim  bein;;  8iili8facttjry,"  but  thfit  there  can  be  do  doubt  about  "tho  iu- 
heritauoe  of  a  i>et:uUarity  of  the  structiire  of  the  bi-bast,  especiaUy  of  ita 
epitli«liiil  elenientB,  whi(;h  predispose«  it  to  the  oGCurrencie  of  cancer."  Out 
of  1164  caseB  he  finds  a  faniily  hiBtory  of  cancer  in  80  per  cent.  Bryant, 
who  fouiid  «  ramUy  liistory  of  cancer  in  12  per  cout  of  600  casee,  Uikea 
up  uiuch  ihti  sanic  posilion  as  Gnisa  Tagcb  putM  the  perceutage  aa  high  aa 
3:1,  while  \Viriiwarttjr  placeR  it.  m*  Iuw  a«  6  jter  cent.  The  practical  result 
to  be  dran*n  from  a  8tndy  of  hercdity  in  cancer  of  the  brenst  is  that,  in  a 
doubtfiil  tumour,  a  Btroug  family  history  of  oancer  ia  in  favour  of  ita 
mali^naiit  character,  whoreau  the  abeence  of  auch  a  history  is  no  argument 
\vhaUiver  to  the  contrary. 

It  is  not  vvilhin  tlic  province  of  thia  article  to  discus.s  tho  vexed 
queHlit)n  aa  to  the  [lart,  if  any,  played  by  parasitat  in  tlie  ftiology  of 
cancer.  In  spite  of  tlie  ^jreat  attention  which  haa  been  given  to  "cancer 
bodies  "  during  the  past  ten  ycarfl  their  exact  natiire  reniains  as  much  a 
matter  of  diapute  as  ever. 

Tu  Uiilfer  and  his  cn-wurkers,  Walker  and  PUniiiier,  beloHgB  bhc  credifc 
of  havin;r  Hingled  out  the  nioat  characteriat.ic  and  parasitR-looking  of  the 
manv  i>eculiar  ceUular  units  whieh  motlern  imprtivements  in  mioroseopic 
techuiquc  havc  enablod  us  to  demoustratc  iii  caucors.  Theso  peculiar 
CtiUular  bodies  were  i-egardisl  by  Ulilfer,  Melchnikoff,  and  othera  os 
pantxUir  pmtosoa.  In  Italy  reCA*ntly,  these  Imdies  have  been  aubjected 
to  renevved  investigiition  al  the  hands  of  Saufelici,  Maffucci  and  Širleo, 
Roncali,  Hinaghi,  and  othera.  ali  of  whom  claini  that  tl)ey  are  vegetable 
paraaites  belonging  to  the  Uastoim/cctes  (yca8t8).  Th"se  \vhr>  believe  in 
the  paraaitic  uaLure  of  tlie  "ciincer  bcidita?"  niaintiiin  that  ttuire  is  a  gap 
between  the  luorphologit^ul  appearaucea  of  the  dej^encrated  or  otberviae 
altered  cancer  OL>tls  and  the  so-called  panisites,  and  that  this  gap  cannot 
be  bridgod  by  transitional  forma. 

The  wriU;r  believea  that  by  exaniining  tho  "cancer  bodies"  by  the  film 
niethnd  instead  ttf  by  inaking  secLiona  of  the  tumour,  he  bas  been  able 
graduallv  to  narrow  down  the  gap  so  us  ultimately  ta  Hll  it  in  witb 
tninsitjonal  etages  in  the  degenenitioa  of  a  cancer  celi,  which  foIL>w  one 
aiioth^ir  HO  t;losely  Jis  to  afford  a  satisfautorj'  deiunnfttration  of  Uie  com- 
plete  evoliition  of  a  KliFror'8  "  cancer  body  "  or  ao-called  bla8tomycete. 

It  ia  more  particularly  to  degenerative  changcs  iu  tlm  uucleus  that 
the  typical  "cancer  bodita"  of  KUlft-r  o\vo  tlieir  cvolutioii.  The  exact 
nature  and  iiiorpliology  of  the  "cancer  body "  vary  according  to  the 
souFce  nf  the  carcinoina.  ur,  li^tter  stated,  ac'.w»rding  to  the  funrtion  of  tho 
norinal  epithelium  from  which  the  tuiuour  haa  taken  origin.  It  is  lughly 
probable  Ihut  the  material  which  accumulatcs  iu  or  arounfl  the  degenerat- 
ing  uucleus  and  diatenda  it  iuto  a  veaicle,  au<i  vvhich  forius  tlie  budy  or 
lutiiii  HubslancH  of  tlie  so-tridled  jmrasite,  is  Ui  ho  regarded  as  an  abtiornial 
pmduct  or  aberrant  secretion  elaborated  aa  the  reeult  of  an  attenipt  on 
the  part  of  the  cancer  celi  to  pcrform  a  fuuctioa  noriual  to  that  of  the 
typu  of  eptthelial  celi  from  which  it  origiualed. 

Carcinoina    of   fhr.    mnmw.ti^    lik«   cancer    el8ewhere.    i«   of   epithelial 
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origin.  The  tumour,  whatever  be  its  iiaked-eyc  appeanuicuB,  iei  uiade  up 
of  atjpical  epithelial  cells  whlbh  occupy,  iDvade,  and  mtillipl}*  Id  a  more 
or  lesa  vaacular  conneotive  tisBtie  fTamework  conaistiug  of  the  original 
etroma  or  tbe  breast,  which  is  60iuewbat  modified  and  geDerullv  addrd  to 
hy  secotiilarv  cimuges  of  qu  inH:ininiaU}ry,  and  ofleu  parllv  degeuerativu, 
chanicler,  stit  iip  \ty  Llie  imUitiou  of  Llie  pndiferatiug  caiicLT  celb*.  Tlm  ao- 
ualled  alveolar  epacea  of  the  stroma  aro  to  Iw  rcgurdt^,  tliererore,  as  ncitlier 
more  uor  less  than  the  Iymph  spaces  and  intersticefl  of  the  tissiie. 

The  jnieroM^jnc  appeoraoces  proscutod  by  the  gTowtIi  may  be  very 
difleivut,  not  ouIy  in  differenl  tumoura,  but  ahto  in  difliereiit  pHrts  nf  the  simic 
tiiiiiDur;  they  depend  niain1y  ii]wtn  the  relative  propurlion  of  the  Bpitlieliid 
aod  counective  tissue  clements  and  upou  the  size  and  mhape  of  the  alve^ihii* 
8p»ces,  or,  in  other  wordB,  upon  the  size  aud  form  of  the  clustera  of  mulig- 
luuit  cblla  which  they  contaiu. 

Speiiking  roughly,  fiilly  90  per  rent  of  cancere  of  the  breaal  original« 
fmin  the  opithebiim  of  the  acini.  The  tnmour  preRontt)  itsolf  in  a  varioty 
of  forms  to  which  clinicians  have  giveti  ti]H^:iul  utunea,  uuch  os  utirrhvM 
cancer,  airopkic  cancer,  mrdullnrif  or  rncrpkaloid  cancer,  aonte  or  in- 
^itimnatorj/  cjincor,  teniifular  axu<:cr,  und  cancer  *h  cuiratsf.,  \Ve  shall  eee, 
however,  that  the^  various  conditious  are  due  to  variation«  iu  tbe  rato  of 
gruwth  and  luude  of  eitenaion  of  one  aud  the  same  diseaae. 

Clinically,  a  convenient  ]trimary  aul>divi8ion  of  ar.tnouB  caruinomata  ii« 
inlo  (1)  the  circumscrihed.  and  (2)  the  diffuse  foruiH.  The  uircunisjnbed 
fornta  iuay  be  further  sulHiivided  iulo  (n)  the  tvpiial  or  nodutar  utirrhus, 
{b)  the  Blow-growiug  or  afrojthir  urirrfius,  aud  (r)  thi;  nipidly  growiijg  or 
acutti  eancer.  In  liku  inanuer  the  dilTuse  fornm  iiiay  l>e  hubdivided  iutu 
(a)  (lijfutt  teirrhuit,  (A)  the  diffuse  airopkic  cancer,  and  (c)  tho  diffune 
in/anijnfiinrjf  uaimer.  Thit  diflu&e  form  may  arise  aa  an  cxtcnsive  cancoroiie 
degeni-nitiun  nf  thi!  )>ureni:hyma,  but  it  uiay  also  ruBuIt  from  a  nipid  and 
difluAe  Ivuiphalic  di.HSfiiiiniition  from  a  priinHry  nodiile.  Hence  ii  car- 
dnonia  vvhich  at  an  early  otage  appears  aa  a  cin;iim»cril)ed  tuinonr  inay  in 
iu  Utor  HUtges  present  itsclf  aa  a  diCfusc  grovth.  Of  these  vurieties  by  far 
the  comniDoeHt  ifi  the  nodukr  acirrbus,  aud  we  will  therefore  take  it  to 
ilhiHtrate  tho  niain  pninta  in  the  uiorbid  anatomy,  iiymptomatoIogy,  and 
['r»)gi\»8  of  cancer  of  tbe  breaRt. 

if  a  brcrast  i-ontJiining  a  ti/jnc/d  iiinfu Itir  nclrrkM  hc  »Mveil  thmugh  the 
tuiuour,  the  latter  ctitH  with  a  ereakiug  aeusatiou,  aud  the  cut  surfuL-o 
BDerallr  buroiupa  M)ghtly  coucave  ovving  tu  tbe  cicntriKition  of  tlie  cculral 
'ftud  oldur  i*art  of  the  tutuoitr,  tbis  part  haviug  a  vvhiU*  and  sunitivihat 
ttroakv  iip|>eanincc,  mottled  witli  ycllow  poiuta  due  lo  fatty  dogeneration. 
Tli^  p«Tiphtfnil  itnd  gr<i\vii)g  {>arl-  of  the  tuiuour  baa  a  bluiali  gniy,  or  graviab 
pink,  fiiiMtly  IninHhu-cut  .tp]if»trunr(*,  and  ia  either  homogeueous  or  aligntlj 
iiioiilM  wiih  ininuU  hieinorrhtigic  ]»oints.  Tho  «lgo  of  the  gn)wth, 
although  it  uiav  appoar  to  lio  Bharp)y  detiiied.  Ia  in  reality  everywherit 
invading  the  iturrounding  tiiuiie,  so  ibat  JKlandt«  itf  fat  or  iraoe«  of 
pa.rcnchyma  are  oftcn  emlaMldefl  in  tbe  pTipheral  itorliun  of  tha  tumour. 
The  tunimir  in  n»^ver  eni-a)>ttiilate(t. 

Mteroti:ovirnib(  ihe  oeiitral  portion  ih  niamly  tibroufi.  the  opithelial 
eluKUtRt  lieiug  HnuiU.  with  iheir  celta  coiiipreBsod  aud  more  or  loaa 
i^eneraled,  the  whole  ap]it<aranee  reMtubbiig  that  tH>un  in  an  ufropfiir 
irrfiH^.  At  the  growing  edge,  on  tbe  other  luind,  the  celi  uluatont  un; 
large  and  abundant,  tbe  stroma  being  8canty,  hi>  that  the  appeftraDoe 
n»enibleii  that  «eeu  in  tbe  more  rapidly  growi&g  or  tnervhnloid  ranct^r. 
The  umbgnanl   iirittielial  w\U.  which  an;  the  oaauulial  elemente  of  tho 
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tuutour,  iutiiuuatre  ihemaelvea  into  the  lympt)  8pa<i»^  of  Lhe  adjacent  tissues 
umi  dilate  theni  to  fomi  the  so-ualletl  alveolur  »paces  uf  the  caiicer.  In  the 
meshea  of  the  Btrouia,  luore  especialljf  at  the  invading  edge  of  the  tuniour, 
ure  numerous  Ieucocyte8. 

The  tumour  liasne  may  l)e  diBtiLy;uished  froui  the  adjaccut  glam! 
j>arenchyin<i  nnt  only  by  itn  at^-piiail  ur  non-glanilular  urraiigBiueut,  but 
also  by  a  marked  ditlerence  in  the  morphological  characters  of  the  celi«  in 
the  two  casea.  The  cells  of  the  tumour,  etq)ucially  their  nuclei,  are  much 
larger  and  8how  signs  of  grciitcr  rcproductive  activity  (os  evidenced  by 
the  fretjUfiit  initotu!  figures)  than  thf  imUh  of  the  gbiiid  par«ut:byuja. 
Those  RtructumI  dittbrences  are  comparable  with,  nnd  no  doubt  noirelated 
to,  tbo  fuDCtional  diHereuces,  aud  are  sutlicieDtIy  marked  to  justify  us  Id 
uppIyiDg  tlic  »peciiic  tenu  "  cuuccr  i^ulls "  to  epithclial  cclU  which  liave 
hficomu  80  profoundly  iiiodified.  Whul  it  is  Umt  briugs  aboul  thia  very 
remarkahle  luodiHciition  both  of  struutiire  and  of  fnnetioti  on  th«  part  of  the 
epithehal  cells  bas  not  yet  been  demoustrated ;  but  to  settle  this  would  be 
to  solve  the  vesed  riue.stiuu  of  the  i:auwilion  of  c^incer. 

The  lobulea  of  the  puroncbyina  are  invaded  and  deBtroyed  by  the  oiiward 
gruwtb  of  the  prolileriitiu^'  caucer  cella.  The  intcracinoiis  couuective  tisBue 
prulifemtes  and  l>ecoiues  iutiltraled  wiL]i  leucoL-yUti{.  The  aciuuus  epithelimii 
i»  destrny«d.  and  tbere  is  no  evidence  vvhatever  to  8liow  that  it  is  stiinulated 
to  prolilerate  and  to  undergo  a  caneerous  trans  format  ion  by  any  spenimtiOj 
fcrtihrting,  or  iufectivo  po*\er  excrted  ttirough  the  ageucy  of  the  udjncent 
aud  pre-exiHtiug  caucer  cells. 

The  mii^necopic  api>earanca*,  therefore,  point  8trongly  to  the  view  that 
the  caneer  is  local  iu  ita  origin,  that  tlie  spread  is  main]y  along  the 
lyii:ipbatic$,  aud  thnt  tbc  adjaccut  g]aadparcnchyina,aIthough  it  freipiontl/ 
givea  evideuL-e  of  pruhferative  chauges  iu  ita  epitUulium,  is  not,  as  uiaiu,- 
tained  hy  Heiduntiain  and  olhers,  prec-ancemim  in  the  senae  that  "it  is 
soouer  or  later  deatined  to  devolup  into  typical  «incwr." 

The  tumour  m«y  bo  situatcd  in  any  ptirt  of  tlic  broast  —  either 
luimediately  beueath  or  close  to  the  uipple,  ur  at  the  ciruunifcreuue  of  ti»e 
gland.  The  atatenient  of  Williania  to  tlie  elleut  that  9"8  per  cent  originate 
in  8npernuuierary  uaminary  striictures  (|uite  otit^ide  tlie  uoriual  luamma, 
CJin  no  longer  be  accepted  in  the  hglit  of  our  present  kno\vledge  of  the 
auatomical  limita  of  the  iiiamma.  The  uppcr  aud  outtir  quadruut  ia  the 
miminunest  aite  of  the  tumour;  out  of  820  successive  časna  (irosa  found 
46'2  per  cent  in  this  aituation.  Acconiing  to  the  same  author'8  statistica 
the  left  breast  wa9  nUher  more  frequently  affccted  than  the  right. 

It  ia  excecdingly  rare  Lo  mcet  \vith  two  eaitcers  iu  the  same  breast; 
w]ien  this  doea  oitcur  the  two  tmnours  are  alruciat  invariablv  uonneuted  by  n 
strand  of  aincernus  tissne,  whic.]i  makes  their  indepeudent  origiu  a  inatter 
of  donbt.  \Vheu  both  breusta  are  affeoted,  a  couditiou  ahuoat  as  nire,  the 
uuiicer  ia  commoniv  of  the  diHuse  type,  aud  the  diaoaao  is  geuerally  cou- 
veyed  to  the  setiiind  breast  by  the  suhcutaneous  aml  retromammary 
lymphalicfl,  both  of  ivhicb  annstoraoHe  acrosa  the  meaial  plane. 

In  the  maJority  of  iustauces  the  tumour  is  discovered  quite  aocidentally, 
or  the  putieuta  ultentiim  may  be  attractoil  to  tlie  breast  hy  a  8welliug,  by 
dra\viu<^  iu  of  tbo  uipple,  or  by  a  dlciipliug  of  the  skiu.  Contrary  to  the 
prevailing  idea  of  the  Iaity,  pain,  unfnrttinately,  is  generAlly  conapiououB  by 
ita  absenco :  the  word  "  unfortunately  "  is  bere  used  adv'i3eilly,  becauae  not 
onIy  does  the  absencc  of  pain  militaCe  ogainat  the  early  discovery  of  the 
disease,  btit  it  also  deccives  the  {>atieut  luto  tlie  belief  tliat  "  the  lump  " 
wbeD  discovered  ia  not  a  cancer,  and  that  advice  need  not  be  sought  regarding 
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it.  Id  eome  čase«  thuni  is  poin  of  a  dull,  achiog  charocter ;  in  othtir  casee 
the  paio  is  sharp  and  stioging,  or  it  may  bo  severe  aud  laucLuatiog.  and 
flhooting  touards  the  iieck,  the  stiuuMer,  or  dovn  tho  inner  sldu  ol'  th« 
uppcr  unu.  Ah  i)m  dmease  advauctiH  pain  may  becouie  a  dialnuBing 
8ympU)in,  and,  by  interterin;^  with  nleep,  give  to  the  ptttient  a  worn  and 
hag^pinJ  look  quii<_^  ditTeretit  froiii  the  laier  cavhexiu. 

In  exaiainiux  the  breuat  the  patienl  should  be  strippcd  to  the  waiat 
ao  as  to  aUuw  uf  a  thorougb  examiuatiou  of  both  breasLs  aud  axillie.  U 
is  preferabla  to  have  the  patient  lying,  or,  if  thia  ia  not  conveuient, 
sitting  nith  the  trunk  reatin^  against  the  hack  of  the  chair.  ao  that  the 
U»dy  mav  havo  support  whUe  the  breast  is  boin^  pressod  against  the  riba. 
To  exauiitie  the  <ixiLIu  tlie  arin  should  uot  W  too  mueh  abducted,  u.lier- 
viaa  the  axilltiry  fiucia,  lielug  tensH,  wiU  preveut  the  Hnj^rs  n^avbinj^  wull 
np  tou-ards  the  npex.  It  is  well  to  make  the  esaminatiun  Irom  l>ehuidas 
veli  as  firom  lUe  front.  Impecdon  will  at  onoe  detect  atty  dilferenc-e  m 
the  aise  uf  the  brcasta,  any  local  8welling,  rctraction  of  nipplo,  or  dimpliug 
of  akin.  tTlie  wriier  bas  i)(WD  inipreased  by  the  iiTi^ii  frm|uency  with  whioh 
auiall  puuctiform,  brighl  red  eapillttry  na*vi  are  to  be  aceu  beru  aud  therc 
upon  the  skiu  of  the  trunk  in  patients  sufTering  fn>ui  brifust  ur  uthcr 
cancers,  but  whether  lhey  bavu  uny  iissuuiation  with  ibu  diseuse  be  ia 
nnabli)  to  say.) 

In  investigatiug  the  organ  more  information  will  be  gained  by 
)Htlpi\tion  wilb  the  fingera  ]>laced  Hat  over  the  v&rious  }>urui  of  ita 
snrfiu^^  tban  by  pincbing  it  up  between  the  tingem  and  tbumb.  The 
ttitnoiir  vvbiuh  is  ntit,  as  a  nile.  teuder  to  preaaure,  geuenilly  presuni«  itself 
lu  a  soino\vluit  ohestnut-shaped,  rarely  sphcrical,  8welling  of  a  dense,  uu~ 
viulding,  wuuden,  or  oveu  8tuDy  cousisteucc.  It  is  not  encapsultted,  and 
iherefure  moves  along  witb  insttiad  of  within  tho  bn*.aHt  in  ttic  substance  of 
wbicli  it  is  embedded.  Altbongb  non  -  entuipsulated  the  tuinour  is 
ttoneralIy  circuiasoribed,  so  tbat,  by  virtue  of  its  density,  its  outlino.  Vihich 
18  more  ur  less  noduUr,  can  usuallv  bc  f<iirly  well  dctincd ;  in  this  rospcct 
it  ia  intermediut<e  betweeu  a  tibro-adeuuuia  aud  au  iireu  uf  chronie  in- 
flainniatory  induration.  Tbe  deDsity  and  wiKx]en  consistence  of  the  growth 
are  beat  appreciated  by  pressing  it  firndy  with  the  flat  of  the  hand  back- 
nrarda  agauist  tbe  vali  of  tho  chest. 

The  akin  is  at  tirst  fretily  movable  and  readily  pinched  up.  and  tbe 
tumour,  along  witb  the  breast,  movcs  freBly  on  the  Hubjm:ent  {tarta.  Tbe 
oondition  of  ibo  nif^pU  depends  ulmost  entirely  upon  the  sitiuition  of  the 
tuiuour.  Wbeu  tbe  bitter  is  l>cncatli  or  olueo  to  tbe  nipple,  rctruotion 
UVes  plaee  at  an  early  stagu  of  diaease ;  wh6U,  however,  the  tuniour  ia 
]«ripher,i1.  the  nipple  tuia  a  nnnnul  apjteirance.  Diauhargeof  auy  kind  fn>m 
tbe  uipple  1.*  N«ld"'in  prost^nt  in  the  licinous  variotv  of  canoer. 

The  fflaniis  in  the  «xi7/«  ure  verj"  rre(|Ue[illy  not  to  Ik!  foll  iKjfun;  the 
Btage  of  akin  inv^isiuu.  It  tuual  be  reuiemberud,  huwu\'er,  that  diseoaed 
gUadB  are  ofton  vurv  dithcult  to  feel  in  obese  subjouts,  and  ara  often  too 
eioall  to  Iju  deluuted,  even  in  spare  wonien. 

ProffTfu  mul  TrrminatioH. — As  the  disease  adTancea  the  skio  becomes 
involved.  The  uviiragu  duto  of  this  involveueut  is,  according  to  Gross. 
■ixt«i?u  lunntb-H  ufter  tlie  tumour  is  tint  tmUced.  Tbe  BtuallHu-lI  iiilillniliun 
and  oonneolivt!  tis.9uo  proUforation  wbicb  prcoede  tbeodvaoce  of  tbi;  luuiour 
■preud  int')  the  Ugiuueutaof  Couper.und  tbeso  becomiDg  ibortenud  aud  drawn 
tuvarda  the  gruwth,  uiumu  tbe  skiu  to  l>ocointi  diinplcil  wbea  an  Atteuipt  ia 
made  to  pinch  it  up  froin  olT  tbii  tumour.  A  little  laUir  ihe  akio  over  the 
tiUDOur  becomes  viNibly  dimpled  nr  puckered. 
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Whcu  tlie  tumoiir  ia  flitimted  l>cucaLh  or  cluso  t<>  the  nipple,  similar 
cbange«,  apivadiiig  hIou^  ihe  adveulitiaim  coatn  uf  the  diicta,  cau»e  tlie 
nipple  t.o  ho  oitlier  retnu-teil  ur  (lrawn  nver  tflvvards  the  tumour,  or  the 
nipple  itaeir  may  l>eeouie  indiirated  from  cjincerous  iuKltmtion  (Fig.  1-k). 

I^ircct  invui^ion  of  the  nkin  git'OH  rine,  in  tlie  Hret  iDstaucc,  to  aii 
indumbed,  tbickened,  and  conraH]y  vvriiikled  or"  pi;^nikin  "  ap]>earance,  which 
has  boen  very  npllv  deHi'ril>ed  by  Fronch  v-Tit^rs  under  the  term  "pfau 
(Vorangc."  This  appearauce  is  so  characteristic  thut  it  iiiay  be  regarded  as 
an  almost^aYA(j(/no7rtontc  sign  ofcaucLT  of  the  hnaist. 

Nexl  rolIo\v8  the  ataj^  of  ulceratian,  vvhich  is  uflen  precedeil  by  fisauring 
and  excorbitinn,  along  wiLh  a  dcs(iu:iiiiatin^  and  Rtvilv  conditicD  nf  the 
epideruiis.  Tliis  occurs  ou  iiu  average  four  mouths  after  the  hrst  si^jn  of 
siciii  invasion  ((JrosR).     The  Htior  of  the  ulcer,  forined  hy  the  brcaking  tiowi 
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Ptn,  14,— Vi-rtical  nn-ltoii  tliroiiitli  nn  mr-n  of  Hhln  ortTljrtni  s  iMtfifiT  nr  lhi>  hrraMt,  luiiJ  prnauntliifi  M»f-"fm» 
iComnirt'  itji|iraruDc«.  tli  tho  cliiviikAj|y  <vih.<*iU>lon4  ««4  tliickvnrd  ciitlN  Hrc  mlerMeopie  luel  of  oaocr 
dlatrtbnM,  pn>L«l)ly.  Iii  tfa*  tjrpiptMtka.  . 

tnmouT  tissue,  presentii  un  uuheLilUiy,  aloughiug,  and  freiiui?utly  excttvated 
Burfaoe  which  discharges  a  thiii  icdiuroiis  or  gnimous  Huid.  The  edgea  are 
den9cly  indurated,  evcrted,  and  often  con6idt;rahly  olevated;  they  are  of  a 
duBky  or  purphah  huc,  and  covercU  by  a  ihin  epideruiis  through  which  a 
plt!xim  of  veuidea  is  aeeo.  If  the  ulcer  be  ueglected,  Bud  if  it  becouie 
iavadecl  hy  piitn^factive  organisma,  an  exten8ivt!  slciu^h  may  form,  which, 
after  separating,  leiivea  a  deep  cHvity,  the  "cniteriform  ulcer."  AnyChiiig 
like  severe  hiemorrhagc  very  rarely  occurs,  and  even  cupiUary  ooziug  is  raro 
toiujMired  witb  that  whiuh  oocurs  iu  fungatiug  maliguaiit  tmnoura.  The 
pain  may  be  alight,  altliougli  more  uKiiaIly  it  is  aeveTe  and  lancliiating. 

VVhile  this  supcrticial  extenRion  of  the  disease  is  proceeding,  the  deeper 
parts  ure  ulso  becomiug  iuvoded.  Tho  tumour  after  reuchiug  the  [MJatcrior 
aurface.  of  the  corpus  mamnia;,  becoriif«  adhereiit  tu  ihe  retromauiniary 
arftolar  tisBiiti  and  then  to  the  jiectoral  fancia.  li  is  iniportant  to  note  that 
when  the  tumour  is  deep-8«nte*i,  the  retromaniuiary  tissne,  and,  what  is  of 
eveu  greater  significance,  the  etlereut  lympliutic  ve-ssela  whiuli  it  coutaina, 
inay  become  iufocted  before  there  is  nuv  trace  of  akiu  invaaiou.     It  folIa\v3, 
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tbereforu,  that  axilliir)'  iurectioD  mny  occur  ot  uiuit  luav  iipjieur  cUnicuU}* 
lo  U;  u  verj'  t!arly  BUi^e  ol"  ttie  iliseiLsr, 

Iiivaaioii  i)f  Uie  pet-tnnili»  major  nuxt  (HM^iirs,  and  is  iihliiMteU  by  Bxatiou 
oi  the  broast.  It  nmst  be  rcmembortxl,  bowever,  itiat  thu  condittuu  umv 
odiiiit  of  cDiiaidcrable  movemcut  of  thc  organ  along  witb  llic  iiiiiscle  wlieu 
ihe  liitter  is  relaKod;  Iml  whmi  Lhe  luuscle  is  put  ou  llie  Hiretcli  by 
alKluutiun  ct'  the  anu,  do  luuvemeot  takea  pUce  in  a  direction  at  right  ongles 
to  llie  fjectoral  fibrea. 

luviisiou  uf  thc  tut^reuHlal  musulesaud  nbs  is  indicatcd  by  ubis>j1utu  lixa- 
tioii  of  thc  breiiat,  vvhich,  accordlug  to  Groas,  occurs  ou  uu  average  8ix  munths 
after  adbitRiDii  to  the  dkin,  and  two  luonthH  after  iilcemtion.  Wlien  the 
tuuiour  if^  eituated  at  nr  near  tlie  periphcr}*  of  thc*  lowt>r  and  otiter  i|iiadniut, 
tbat  is  to  aay,  t«lo\v  uud  extt>rnal  to  Iho  (ivctorulis  uiajor,  tixation  to  thc  chcel 
oecurs  al  u  miicb  earlier  dute  thuu  wheu  the  luuiuur  overlieH  the  pei-tumlia 
major  ThiH  Bjiniiloni,  vir..  Hxatiori  to  tlie  cliest  \val],  hiia  a  grave  inftticnce 
on  thf  jtro^uiisis,  iis  it  is  almoat  certain  to  be  useociat^d  with  caucerous 
infectiou  of  the  iuteivostal  and  subpleiu-al  lymphatioA,  aloug  whii:h  the 
disease  is  couveyeil  to  the  antorior  iiiedinstinum,  to  the  hing9,  aud  through 
the  diaphmjiin  t.o  tho  liver. 

Souutrr  or  lutur  thc  caucer  cells  enter  the  venous  svatem,  either  through 
ihe  lymphalic!8,  or,  aa  \m»  bet^n  »o  ad]iiir<ibly  denion^tlnited  by  Goldroau,  by 
invoRion  of  the  wull8  of  the  veins  in  thc  neighliotirliood  of  the  tuuiour.  or  of 
it«  looal  difleeminationA.  \Vhcn  once  the  lungs  beeome  involveil  iho  cauoer 
celU  reacfa  ttie  left  side  of  the  beart  as  n  result  of  direct  cuuciiroiLs  iuvaaion 
ot  the  wallH  of  thc  puhuuuarv  veius,  mther  tUun  hy  travcrslng  thu  pul- 
tDOiiary  capillaries.  Kroni  the  left  sidr  nf  the  Iieart  general  disaciuinutioa 
oecnn.  and  rcsults  in  thc  funnation  of  metastiitio  deposit^  in  varlouij  parta 
of  Ibc  body. 

The  datf.  at  whieh  luctastatle  depOBits  oucui'  vahes  fruiu  a  fcw  montha 
to  seventl  vt^ra,  tfcing  dc|)endeut  for  Uie  utoHt  juirt  on  the  aButcness  or 
rate  of  progres«  of  the  priniary  disease;  fort.unately  it  seldoin  oecurs  unlil 
two  year8  nfler  the  disoiiao  has  tirat  been  nok-d,  or  until  id)out  a  yeu.r  aftcr 
gUnduliur  iufeetion.  Acconling  to  Gross,  "  in  about  one  casc  in  cvery  Hcvun 
metasloflis  occura  withoiit  impUcalion  of  Lhc  gluuds  ;  froin  nhich  it  appears 
thttt  infet-tion  niay  take  plače  through  the  blood-vcdsela.  and  that  tho  absence 
of  uiilargcd  glands  allbrda  no  guamntce  that  the  vitkreru  ure  uot  Hlready 
iovaded."  As  ulready  poiuted  out,  hovvever,  the  pleura,  the  luugs,  and  the 
liver  may  Int  invadc<l  by  dlreut  lymphtLtic  exteU8iuii,  and  Dr.  Beatson  lias 
Bliown  that  the  liver  iti  more  fre<]ueutly  aHectod  when  the  rigbt  breast  is 
involvoil. 

Ar  to  ihi- /rt: fji> I- itcf/  of  metastatic  depOMit«,  W'illiaiuH  cstiniatea  Lhat,  in 
thoao  cuoB  vrhich  have  Wn  ulhmnd  to  ruu  a  uatural  course  uain6uenccd 
by  apormtion,  meU^tasis  oecurs  in  73"5  i>er  cent,  leaviug  therefore  26*5  per 
cent  in  wbich  death  oecurs  from  local  or  othor  general  causes.  I?y  com- 
biuiug  thc  staliHties  "f  \Viniwurter.  IIendry,  Oldekop,  and  Spmngcl,  (irom 
tinds  LtiaL  the  avurage  tlatu  uf  de^ilh  from  mclastiisis  is  29  uionths  after 
the  fintt  appearance  of  the  dinejisc.  or  14*7  uiunths  aftcr  glandular  aflection. 
The  Borne  aathor.  by  combiuing  the  statistic«  nbtajnod  by  vunous  obscrverti 
from  423  nucniMiies  on  ptrmont«  who  died  of  hrcii^t  cancur,  llmls  the  ordar  of 
fre({uem;y  of  the  Iouality  uf  the  metastatic  growth8  to  be  iis  follow8 ; — 
Liver,  486  per  cent ;  pleura, 42  |wr  cent ;  luug, 41  per  cent ;  Itone,  205  per 
cent ;  bmin,  94  per  tx!nt :  ovary,  8  por  eent ,  and  opposite  breast,  78  per 
coat.  Thu  ordcr  of  frequoncy  of  the  bones  alfeded  is — craaium,  vertebnu, 
innominate.  femiir,  humerus,  ril«. 
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Neither  post-mortem  uor  clinical  ob8cr\'ataou  has  conttrmed  Mr.  Herbert 
Snow'8  statement  as  to  tlie  ea.rly  atage  and  grcjit  frequency  with  wtuch 
carcinomacou8  infection  of  the  upi>er  end  of  the  huiuerus  uUces  placc. 
Spontaiifom  /racture  of  a  loug  bone  iu  an  elderly  leiimle  m&y  Ije  the  (irst 
ajTnptom  whieh  It^aU3  to  the  detocLion  of  au  uususptjuted  cancer  in  the  ^^ 
breast.     In  the  flpine,  the  donto-lumbar  region  is  ihat  whicb  is  usuully  ^M 
involved;   the  chief  sjTnptoras  ure,  pain   in   the  back   and  girdle-pain,  ^1 
foUowed  by  kyphoai8  and  paraplegia.     Not  iufrequently  the  osaeous  svetem 
is  the  Heat  of  uiultiple  meCastJises.  ^M 

Olandular  InJ<ction. — Sooner  or  laler  the  glaudK  in  the  axiUa  becoine  ^^ 
involved.     Cancer  c«ll8,  derived  frnm  the  priinary  tuniour.  are  at  any  tinje 
liable  to  pasa  froni  the  alveohtr  apiioes  into  the  lyuiph  chanuels,  along  which  ^J 
they  are  a)uveyed  by  the  lymph  stream  to  the  neareBt  ]ymphatic  glanda.  ^| 
The  detached  celi  or  cIusLer  ol'  cclla  is  caseutiallr  a  iiialifpant  embolus,  ^^ 
which.  aftcr  being  graftei!  withiu  a  lyiuphatic  gland,  proliferates  ia  the 
lyinph  siuuses,  de6troy8  the  leuct>i.'yte8j  and  converts  the  coiinutilive  tiasue 
frauiework  loto  the  atroma  ot"  what  is  uow  u  fieooudary  yrowtli  hanng  the 
same  structure  aa  the  iirimary  tumour.     The  lo&il  and  olteu  microscopic 
c&ncerous  disseminations,  \v})ic.b  by  carcful  osamiuatiuu  ure  fnM{iieucly  to  be 
fouud  in  the  brtMiSt  aul»8tiince  and  adjaceut  tisauea,  are  aluiost  iuvariably 
developed  froni  flimilar  ernboli  whiuh  liave  l)een  arrested  at  some  spot  in  the 
many  Ipnphatic  bigbways  and  channels  leading  from  the  primary  tumoar. 

It  is  iiupusaiblc  to  sav  how  Unig  mich  eiuboH  may  esiHt  btdorcgiving  rise 
to  visible  uodulea,  and  huw  maay  degcnerate  or  become  de8troyed.    Grossgivea  ^J 
17*7  moutbs  as  thit  avcrage  duratiuu  of  the  interval  between  the  detection  of  ^| 
the  primary  tumour  and  perceptible  infection  of  the  axillary  glanda     It  is  ^^ 
obvious,  howevor,  that  evidence  of  gbtndular  inlectiou  may  exiat  microscopic- 
aUy  long  before  it  iimuifesta  itstdf  cliuieally  ;  iudetMl.  we  liave  no  reason 
whatever  to  suppoftc  that  it  is  not  ahwidy  preeent  at  ttio  tiino  the  primary 
tumour  is  tirst  detected. 

It  is  aeldom  that  one  ia  able  to  detect  a  continuous  invasion  of  a 
lyraphatic  vessel,  even  with  the  microecope.  The  cord-Iike  atrands  which 
often  may  be  felt  iHunsing  from  the  breaet  tovranls  the  axiUa  are  not,  os 
usaa)ly  etated.  canceroiis  lympliatics,  but  8iinply  the  ducts  or  struuda  of 
atrophied  pareDchynia  of  what  Spence  used  to  call  "  the  axillary  tail "  of  the 
niamma. 

The  jHict^rul  group  of  glands  is  u8ually  the  first  to  be  infected,  and  the 
remaining  groupa  niay  be  infected  eithcr  independently  or  8cc«ndai-ily  to 
theac.  The  aubclavicular  glanda  are  sometimes  akme  alU;ctwl,  more 
pftrtioularly  when  the  tuniour  is  situated  towiinIs  l!ie  Hpjter  niai-giu  of  the 
breast  The  uunilier  of  iliscased  glauda  to  \m  fnnnd  iu  tlie  axilla  variea 
very  greatly ;  usnallv  ttiere  are  not  more  thaii  three  or  four,  but  as  manv  aa 
twenty,  tliirty.  or  evt-n  forty  have  been  cuunted.  Tliev  are  genera!ly 
Bcattered,  but  occu8ionally  they  are  conglomcratod  into  a  masa  considerablj 
larger  than  the  priniary  tumour.  In  the  latter  mse  if  tho  priniarj*  tumour 
be  small,  situated  iu  ihe  axinary  tail  and  fiisod  with  Ihe  glands,  the  con- 
dition  is  liable  to  be  niiataken  for  tul>ercle.  In  size  tlie  diaeased  glanda  mjty 
vary  from  a  pin'8  head  to  a  pigeons  egg.  or  even  h»i^'6r.  In  the  glanda. 
as  in  the  primary  tuniour,  the  most  important  cliaical  sign  of  malignancy  ia 
their  den8ity.  It  shoiild  btj  uoled  that  eulargement  along  with  a  certaiu 
amouDt  of  induration  may  be  asBociated  \vith  the  preaencc  of  inllammatory 
or  aimple  neoplastic  conditions  of  the  breast. 

After  the  glanda  have  been  discuaed  for  some  tirne  the  afferent  and 
efferent  lymphatic  vesacls  are  not  iufrequently  found  to  be  disoased,  but  tliis 
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only  bo  detcctod  !>y  careful  microacopic  extimiQatiou.  It  foUows,  thero- 
fure,  tliat  iu  cleariug  out  the  axLlLi  evexy  endeavour  aliuulil  bu  uiade  to 
reniove  n\\  the  tat  iind  IviiipliHtic«  as  well  as  ihe  glandii. 

\Vheu  ilie  ■•landular  ealargemeat  l>ecomes  eitensive,  BwelUng  of  tbe 
arm  seta  in  os  ttie  rcault  of  preasure  od  thu  rixilliU7  veia  combiued  wiih 
Iyu)plmtii:  ohstructiuu.  At  the  snuie  liine  therc  is  geueraUy  severe  pttiu 
froni  pretmure  ii|H)n  the  nerve«.  }n  ailvunceil  cjiaea  tht;  limh  liecomes  greal1y 
alleo,  tho  jtfiiu  excnieifttinj:,  iin«!  eventimllv  >ianj»rene  of  the  fingers  niay 

in.  It  is  iu  such  deiipemic  coiiditions  thut  umpuiatiua  ut  the  ahuulder- 
joiiit  is  someLimcs  Wtilcouied  by  Ibe  jfiitient. 

In  the  ]al«r  HtagKs  of  the  (liHea»e  there  \s  oflen  a  well-nmrked  cancervug 
cachccia.  The  patient,  wbo  is  rapidly  loeing  fleKb,  lias  a  worn  aud  aniious 
expreaatOQ ;  tbe  skic  is  of  u  pcculior  pale  yenow,  aud  6omewbat  carthy. 
hue,  suggealivo  of  ii  combiuatinn  of  siiuplo  uniuiuiu,  waxy  diseasc,  aud 
slight  jaundice.     Tlier«  is  ini-Teiiaing  weakiie.sH  aud  auurexia. 

Tbese  general  8yuiptoma  were  formerIy  regardod  as  proof  that  tha  ttimanr 
waR  u  luual  mani  frin  tat  ion  of  a  constitutiouiil  diaeuae.  It  bi  well  known  ibat 
when  ihe  Itiinoiiris  lintt  uoticed  lhepatieutgeueral)y  looksand  ft-elsin  i>erfect 
health.and  ^oine  authoritiee  assert  Ibat  thecacheeticsymptoni8aro  the  reotilt 
of  ulc«ratiou  foUowed  )>y  septic  iutoxicatioD.  Ccrtainly  iu  some  ca&cs  the 
cac!iexia  is  well  iiiarktnl  before  ulceration,  and  »outetime«  even  l»efore  Lhere 
is  any  evidence  of  dissemination.  Mr  Chevne  very  rightly  pointa  out  that 
the  BO-cal)ed  cancerous  cachexia  ahould  not  be  regurded  pcr  s«  as  a  contru- 
Indication  to  operatiou,  aloce  it  may  entirely  disappcar  as  the  rcsult  of 
opemtive  interference.  It  ijt  higbly  prolmble,  therefure,  thut  tbe  Hy8teiu 
uuiy  becoine  poisoned  by  au  auto-intoxi»ition,  tbe  tosinea  lieing  proihiced 
by  the  cancer  celb  or  by  the  prmluetB  of  tlieir  degeneration  and  di.sint«gra- 
tioD.  Id  some  cascs  the  diaeasc  runs  its  course  svithout  auv  ovidenct^  of 
Ou:hexia  whatsoever. 

]}mth  euitiiefl  from  inauitiou  and  exhanstion  brought  alraut  by  tbe 
inovitable  progreas  of  the  diseaee.  Tbe  more  important  of  the  factora  which 
bring  about  thcse  conditions  aru  pain,  loss  of  sleep,  anorcxia,  soptic  inloxiett- 
tion.niid  mrelv  bitimorrhage.  Or  death  may  be  broiigbt  ubout  by  extentuon 
uf  thi-  dinoatu'  t<>  tlie  pltMira  and  lungs,  or  by  metaatatie  gmvrths  in  varioua 
im^Hirtaiit  and  vitul  orgauH. 

Th*  Siow-t/rou't7uf  &r  Atrophic  Scirrhu^. — The  circumtcrihed  atrophic 
c«ncur  is  characteriaed  by  it«  smull  aize  aud  alow  growth.  U  ia  moru 
fibntua  nnd  »till  denser  thon  the  ordinary  acirrhus,  m>  that  it  uutfl  with  a 
Kosataon,  and  its  surfacc,  abiindantlv  moltU^l  nitb  f>oinU  uf  falty 
Ltion,  has  nn  apjjeurance  which  ha»  Ite^u  very  upllv  liktnetl  to  ibat 
of  ftn  unrijte  prur.  On  sertivn  the  tuuiuur  .sbows  a  niarkwl  tendi-ncv  to 
cuutract,  UM  evidi-nued  by  the  biilging  of  tho  atljacent  tiaHu*?«.  llmhaliog  lr»>m 
the  cjrcumference  of  the  tumour  are  numerous  silver}*  wbite  stranda,  the 
ao-culletl  "ulawa"  of  the  ouucer.  Murrotcvpicnlhj,  ihe  tumour  t^hovrB  a 
f«w  small  atrophic-luokiug  grun|Mt  of  ciincer  celU,  oft^ii  amLuged  iu  u  linear 
fiiMhinn,  eiuU^ddtil  in  itn  iii)undant  8lronm  cumiisting  nf  cuLTHe.HuIeniHMl.and 
hvalim*  wbtti-i  tibroim  tisatie  C'niil.aining  many  elastii:  tibrem.  Mauy  of  the 
C«U  gritujt«  hiive  undergone  oonii»let«  ffttty  degeuemtion. 

Iu  tbe  diffatut  a(n>pftic  form,  tbe  uipplo  ia  gcinerallv  deeplj  retroctMl,  and 
the  breaat  as  a  whole  is  rttony  liard.  ahnmkeu,  aud  dr»i\vu  up  to  a  higher  leve] 
than  It«  fellow.  Ijitor  on,  tho  nkin  over  tbe  breajtt  ^let-^omtM  ndliurent  a«  well 
a«  puckcred  and  irregidurly  furrowetl  from  c;icatriiuitiiui  of  tbe  deei>er  purta. 
Thi«  cotidititiu  bcur«  a  chic+e  exterual  re.-*<'mblauo<i  to  ibe  dilVuiH^  ciuilrieial 
form  uf  uiaMlitiH,  from  which  it  ia  lo  be  di^tiiigoiMbiNl  by  tlie  hIouv  luinluum. 
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lh.0  Kxatiou  of  the  doeper  parU,  aud  ^euerally  by  thc  iJfuaencc  of  suiall  but' 
ulmra(:tcristiL-uUy  iuird  tLxillury  gliiuila.  Oucasioimllv  Lolli  the  circuiu- 
Hcribed  hihI  *liH'uwi  furius  give  liao  Lu  k1uw  Imt  pru^^asive  intiltmbiuD  aud 
disseniiuHt-inn  in  the  sUin,  bo  thiit  a  t:hroniu  cont^lition  of  cancer  "  en  ciUras$e  "1 
Tnay  Ui  pi-oductd.  Thia  is  more  liable  to  huppeu  wheu  the  primury  tuuiour' 
i»  situtiUid  L^hiiid  the  nipplc,  iiiltutioii  of  Ihe  skiii  tiikiiig  ptiict:  tliruiigh  thaj 
iiiiHiiuiu  of  llie  Hiiltart^jlar  IviiiphiiLic  pl«xua  of  Sappey. 

Tlio  tncMjt  rtMiiarkabie  feature  of   the  atrnphic  form  of  cancer  is  the' 
loug  uourse  of  the  (.Usetise.     It  is  quit«  coinmou  for  the  pntiout  to  Uve 
from  tive  Uy  tcn  vcara,  aud  tmses  liave  liecL  roconled  in  \vhic!i  the  ptitieat 
Mved  fruiu  lwauty  to  thirty  years.  ! 

Altlioiigh  asillurv  inf^ction  and  rti!condaiy  dej)f>sitH  du  not  a«  a  rulu  make 
tlioir  appturance  imtil  soveral  year8  aftcr  the  diseasc*  is  tirat  uoticed,  yet 
cvuatuaUv    they   ure    the    usind    ciuise    of    the    tleath    of    the    patient. 
Oa:asioually  death  in  brought  about  by  osluiuatiou,  the   result   t>f  local; 
ulcenilioii,  tlie  tumuur  lieing  repreaented  by  an  exteiiitive,  8lowly  spreading^j 
iudiirated  ulcer  tirmly  tixed  to  the  cheat  \vall. 

Acufr  Vinu;e.i\ — In  Tnarked  iiniitraRt  to  tht*  iitrofihiccancers  just  desf.ribedj 
are  the  nmU  Ibrma  of  the  disease,  \vhieh  iiiay  oticiir  either  in  u  oironrascribed 
or  dilVitse  form.  The  formcr,  known  as  "tuheroas"  ranrcr,  uccure  as  a. 
rapidly  grovviug,  large,  generaUy  \vell-ciit:uuiscribfd,  but  uon-eni-apHuluted 
luinour  of  a  Icas  hard  hut  inon;  Ldostic  conaist^noe  than  the  ordiuary 
sdrrhits.  The  timiour,  genenUly  hulginj;  ujvon  the  surfacc,  ta  covevod  by 
strctched  skin,  which  di.M.-s  not  bocome  lulhereul  uutil  it  is  actually  iuvaded 
by  tlie  direct  exteusiou  of  the  tumutir.  On  section,  the  compai-ative  soft- 
nQf»  of  the  tiiinoiir,  its  soiuewhat  linmogeneotiK  moihdlary  ap^i^arance,  aiid 
it»  vvell-defined  uiitline,  give  it  a  close  reseniliUnco  to  a  round-celled 
sarcoma;  a  rescmblaneo  which  is  fiirther  atreugthenod  by  the  Uability  of^| 
the  centiul  portiuu  of  the  tuinour  to  uudcrgo  mucoid  and  hiKinorrhajric  ^^ 
aoftening.  Tlus  iLxi]lary  glands  uiuv  be  »fH!ondariIy  atteeted  in  both 
diseoses.  ^m 

Thp  tcrni  rnrtpfutloid  catteer  whicT!i  has  heeu  appliod  to  these  tumoure  ia  ^| 
tiu  nnfortuiiatf  uiie,  inasuiuch  aa  it  is  oftcu  iuicruseopieally  indistinguJHh- 
ablt:  from,  the  grovviug  edge  of  un  ordiuary  ai:irrhuB,  while  other  tumoura  of 
the  breaat,  whieh  are  toUi]ly  dilferent  micro8copically,  iiiuy  have  aa 
encephaloid  tt))|Mjantnee  cdinicnllv.  for  examplc,  the  adeno-carciiioma  of 
Halslead,  to  bc  8ubse(|uently  described.  Iti  the  later  stagea,  wlien  thii  skin 
over  tlie  Lumour  lias  l»eoome  reddtjued  umi  the  t-^mtrR  converted  into  a 
degeuemtioii  cvst,  there  mav  be  ronsiderable  ditliculty  in  distinguishing 
the  c:oudition  froiii  un  abaoe&s ;  iudeed,  iu  some  eurtos  a  diaguosis  caunot  \te 
made  iiulil  the  Hwelliug  is  lucise^l.  The  atate  of  the  uxjllary  glundit  atfords 
an  imjMirtJint  aid  to  diuguoaiH,  a«  lhey  areuMually  (H»ti[iotly  nioi-o  iuduruted 
in  the  malignant  affection.  h 

The  diffu&e  {intillratinrf)  neuU  carcinoma  is  thc  moet  fonnidable  and  ^ 
rapidly  fatal  uf  ali  the  tuuiours  of  the  mamina,     llie  diseuse  in  its  iiioRt 
tyjiiejil  farm  uhnust  iuvariably  ttets  in  dtiring  prHLrnancy  or  Ifictfttion.    The   _, 
increased  vasoulftrity  and   evoluttonarj-  cbnoges  which  uonually  oecur  at  ■ 
these  perioda,  rtppeAr  to  force  on  the  morbid  prtHje-sa  in  un  extraordinary  " 
miiniier.      The  vvhoie  breaat.  tind  not  iafre4ueutly  bolh  breusta,  may  be 
nipi)lly  couverttd  into  a  solid,  heavv.  bni\vny  miinH  of  fancer.     The  skiu, 
whieh  eftrly  bwomea  ailherent,  is  «ul)se*iupntly  thickened.  and  prcseats 
a  eoarHe  or  "  orange-peel  "  appouranee  due  to  cancerous  intiltratiou  of  its 
lymphatios,  some  of  the  larger  truuka  being  occasiouallv  ae^-n   to  radiate 
frnm  the  nipple  aa  whitiHh,  cord-Hke  elcvatiuu&     Hard  caucorouH  nodulea  of 
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a,  gtiot-Iike  or  lenticidar  chaiacter  can  often  be-felt  diasemiiiated  tn  tlicskin 
over  the  breast  and  it«  ucighliourhood.  Not  iulreijueutlv  t!io  skin  htta  a 
Ju8ky  red  colour,  iind  w!n'n  this  is  liflsociat«!,  aa  it  often  i«,  with  h  IochI 
and  (^eiiend  idtmition  nt'  tPiniKTfituro,  thecondition  ijmy  rejidily  Ih?  miBtHkfn 
for  an  ainto  ina^titis.  It  is  ihis  acute  or  inflamiiiatory  form  of  cauocr 
which  bti8  roceived  the  aame  of  maslitU  rarei?u'mfttoi<ii.  The  ii.\illary  glands . 
am  early  afreeted,  and  8econdary  grovlh«  raptdly  apjiear  in  niaiiy  park*  of 
ttiH  \}ody. 

Death  generalljr  resulLs  ^\ilhin  a  vear  of  the  commeucement  i)f  the 
diaease.  BiUroth  and  othcrs  have  report€<t  cases  in  iThich  the  diseose  mn 
its  oountc  in  a  rGW  weekB. 

ffisUjioffiealh/,  the  ntnu-lure  nf  the  tiinintir  in  Ihat  nf  a  very  cellular 
caivinoma,  with  the  8canty  stroma  infiltrat^d  with  leucocjtes. 

Operation  in  tliia  form  of  cancer  is  not  to  hc  rccoiiimcuded ;  recurreucc 
invariably  takcs  plače  at  au  early  date,  and  as  a  verv  large  area  of  »kin 
\V()u1d  have  t»  lie  renjnvet],  the  diaea»>  ia  alnioHt  rerUiin  tn  reapjiear  loiig 
iMifore  the  large  gnmubitiug  STirfiice  hiis  had  tinie  t«  lieal. 

CuUoul  Cancer. — Thi«  form  of  cAneer  is  dM'id(>d)y  rare,  fonning  ouly 
ahout  one  or  two  per  cent  of  cauoers  of  the  breaat,  and  is  characterised, 
clinically,  by  ite  r1ow  growth  and  hy  ite  low  dt^ojee  of  malignancy.  The 
Axitldry  gLinds  are  either  uot  at  ali  atleeted,  or  onlr  after  the  dismae  bas 
esistoil  for  some  yi'arH.  Mi^Lastaiies  arB  rarely  met  with.  The  tiimour 
I>egin8  generally  abotit  iiiiddle  life  as  a  circiiuiacribed.  ^rm,  notbdar  tiiuiour 
of  8low  growth.  a  hi8tory  of  fivc  to  t4?n  yeor8'  duiBtion  being  tTeqMently 
given. 

lu  the  two  typical  caaes  oltaerved  by  the  wriler,  the  tumour  on  i>alpa- 
tion  presentMl  cbaracters  intermediate  bptween  tho»<e  of  njihro-ailt-tu^mn  and 
a  «nri'hus.  The  consistenc-e  W)W  ahnost  as  hard  as  u  afirrbna.  the  nut- 
linu  bettor  dcliued.  and  the  surfaoc  more  nodular,  the  nipjdc  was  uot  re- 
Iracted,  neither  was  the  skiu  Uicked  dowu.  The  axi)lary  gbmde  \vere 
nonnal.  Tlie  tumour  wa8  ut  onw  diBtinguitthed  from  a  fibro-adenoriia  hj 
the  fiict  lltat  it  moved  along  u-ith.and  not  independentlj  of,  tlie  breast,  and 
that  it  wa.H  too  hard  for  a  tihro-adenoma. 

Oii  s/tctian  a  wlloid  caucer  is  seen  to  be  uou-encapeulatetl,  but  &omewtmt 
lobiilated,  due  Ui  thn  transhiccnt,  tinn,  (-idloiil  areas  being  surrounded  by 
glistening  wbite  Ubmiis  hamls.  Man}'  of  the  non-c-olloid  ai-eas  have  a 
■tructurc  nmilar  lo  thut  of  an  ordinarv  Kirrhus. 

Mun^frf/jnealif/,  the  colloid  material  is  soen  to  be  the  retttilt  of  degunera- 
tion  of  tlie  pntt(t])lasm  of  the  cancer  cells,  vvhole  elustcrs  of  wl)idi  iuay 
bec')me  translonnM  into  colloid  areas  of  various  Hi/.es.  Xn  doubt  it  is  thia 
tendeuey  to  dcgeneniliou  on  the  part  of  the  cancer  cclls  which  not  i.mly 
deUyi  the  growth  nf  the  tuiiiunr,  but  iiitiTferes  also  »ilh  disacminalion.  the 
cancer  Cfdla  licing  imprisotied  in  the  colloid  materiid. 

The  progiw»U  aCter  romplete  removal  of  tho  iir«n«t  and  cleAriug  of  the 
axillu  is  good,  and  in  ali  pro)mbility,  in  tbe  majohty  of  casea,  it  wotdd  Iie 
ei{iiitl]y  gix>d  ulthoiigh  tlie  axilla  WGre  not  interfered  with.  Sinoe,  howfver. 
the  iiiicriiniojM!  alotiecan  jmive  Lhe  abaanoe nf  glaiidttlar  infectiou,  it  is  Nifer 
to  elear  ont  the  nxilla.  I^ith  carcinomata  and  titint-adcnomiiLn  have  occit- 
uouiilly  a  someuhat  gelatinous  appcaranoe,  the  result  »f  a  mueoid  degeiiem- 
liou  uf  llic  stroma.  a  uondition  which  unist  nul  be  mistiiken  for  truf  <:olloid 
canucT. 

Ihtf-t  Ctinrm. —  Under  thia  lieading  there  have  lieen  deacrilied  conditions 
1»  widely  diflerent  as  (1)  tnmours  found  aaanciat*d  with  l*aget's  difienaaj 
of  lhe  nipple,  (2)  villous  tumours  growiug  from  the  UutiferouH  duct«  au<~ 
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Iroiii  cv8tB ;  (3)  tubutar  cancere.  Tlie  tumour  asBociated  with  Pagtit'^ 
diseaBo  n(  the  nipple  is  ad  ordmnnr  scirrhiis  carcjnoina  of  the  spheroidal 
celled  typc,  coiuhincd  wiLh  a  inalignant  proUfcration  of  tho  epitheliuni  of 
ono  or  more  of  Ibe  lactiferoua  ducts.  Under  Liie  title  of  "  Duct  Canara, 
or  VillcniH  Careiiumiala,"  Mr  ltn\vlliy  lias  ilirected  jiLtention  to  a  group  of 
^lIouB  tiimoura  the  clinical  features  aud  life-tiiRtary  of  which  lie  haa 
clearly  defineil.  The  writer,  liowever,  agreea  with  Williiim8.  Kobiusou,  aud 
KayiiiODd  .loliusoii,  wIio  regard  tlie  tuuioure  descrilied  Iiy  Ho\viby  as  uou- 
umli^iant:  fo]lowing  tbese  authors,  tlierefore,  thpy  have  l>een  deaeribed 
along  with  the  simple  tumours  under  the  title  "iJiict  Papillomata."  Wo 
are  left,  thorefore,  with  the  third  group,  viz.  the  tuliular  cancers,  which, 
aoGordiiig  to  Williauia,  are  aloue  eutitk-d  to  be  dcscriVn-d  na  duft  caueerB. 

HiHtoliiificalltf,  tlieae  tiimour«  "  an*  ohanK^tHriaed  hy  tlie  presence  of 
elon^ted  intercominuDicat-mg  cellular  procesees  growinginto  tbe  surround- 
ing  comiKstive  tissue.  These  processes  have  the  form  either  of  hoUow  tubes 
Hned  with  one  or  several  layer8  of  cohnnuar  cpitbfliiim,  or  of  ajlid  cellular 
eylinden*  uf  \vhich  at  least  ihu  poriplKTftl  uella  aiv  uf  the  (.'oluirmar  type." 
The  tiibular  6i>acea  miiy  be  dilated  iuto  cvsts  iuto  vbiLJi  papillury  growtha 
uiay  pn»ject.  Krom  tbe  coliininar  type  of  tho«^  cells,  AVilliiiing  infers  ihat 
the  neophisms  origiuate  froiii  the  mamuiary  ducts. 

Conipare4  with  tbe  spheroidal  celled  or  ncinouB  Ciincer  they  are  more 
nodular,  better  circumseribed,  aiid  sometiiues  eveu  encapsiilated.  Tbey  are 
of  mucih  Hlovver  gro\vlh,  occur  at  a  later  period  of  lift,  \vma  frf4uently  iafeet 
tbe  axillary  j^Ianiis,  aud  iieitber  the  uipple  nor  the  skin  beeoine-8  retracted. 
After  growinK  al"iwly  for  some  year8  they  may  rapidiv  enlarge  and  ulti- 
mately  fuugalc.  More  tbau  balf  the  c-asea  uperateil  upou  havelieen  foilowed 
liy  loeul  recurrence. 

The  treatmfiit  is  the  winie  as  that  of  the  orditiary  neitmus  cancer,  and 
the  prognosis  is  prol>tthIy  l)etter. 

Adeno-carhamiui. —  Under  tliis  terin  Hnlstead  hns  singled  outa  type  of 
carciuoma  \vhic]i  puasi?aa\s  distiucUve  pathologiciil  an(]  elinieal  featurea 
He  ba«  tiiet  with  (ive  of  these  tiimours  in  almiit  loO  bi-past  cancers.  They 
ali  occurred  in  married  womfn  from  forty-two  to  8ixty-8even  year8  of  age, 
the  average  ago  bcing  lifty-8evcn  year9.  which  ia  practicallv  ten  ye-ar8  later 
ihau  tbe  averoge  age  at  which  the  ordiiiary  scirrinis  appesirs.  Clinicaili/ 
they  differ  from  the  ordiniiry  scirrlius  cjincor,  in  that  Umv  aro  mifter,  more 
vHscular,  gro\v  to  a  lurgtT  sizi*.  aiul,  ahove  ali.  have  a  pronouuL-ed  tendencv 
to  form  fungntiiig  oiitgrovvths  \vbich  are  oltcn  pedunculatnl. 

Kroui  the  point  of  view  of  pnujnosm  thefte  tiunuiira  denuind  apetial 
reeognition,  a«  in  Bjiite  of  their  encephaloid  nnd  inalignant  ajijiearance  tbey 
are  actuallv  msich  less  maliguant  than  the  ordiuarv  acinous  cancera.  In 
none  of  llulaieads  caBcs  were  tlie  a\iUary  glands  infected,  allbough  tbey 
worc  geiicridly  eularged  n«  the  i-esult  of  eiidoLludial  livperijliisia. 

Mic-rosropiailli/,  the  tumour  is  wen  tti  lie  inade  iip  fif  largii  tubiilar  B|iace8 
lined  wiih  many  tayer8  of  epithelial  oella.  Jn  many  of  tbe  tubes  the 
epitheliiiui  forms  "  celi  combiuutioua  which  have  resujted  in  the  formatiou 
of  gland-likc  tigures,  cireles,  tubea,  cohimiis,  and  minute  papIlUe.  Kven 
wbeu  tbe  tulies  ure  coiuplelelv  filled  with  tigbtly  paiiked  t* lis,  one  can 
deteft  iJttle  circIeB  of  cells  nr  Little  tubes  which  lietrav  tbe  tendency  and 
ability  wbich  ihe  cells  stili  Imve  to  form  definite  combinationtt"  Similar 
niicropcopie  appearances  had  previoii8ly  been  described  by  Morton,  who, 
Iiowever,  did  not  a88oc:iat«  tbem  with  any  cliuioal  aignilicance.  In  Home 
]iartB  of  the  tuntonr  the  epithelial  celU  form  irregidar  clust^rs  in  tbe  Iymph 
spaces  jiist  as  in  pure  carciuomn. 
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From  HiilAt«ad'8  description  aad  illiietrations  of  theae  tumours.  the 
writer  had  uo  dit1iculty  io  rocoguising  the  condition  iu  s  čase  apon  vhich 
be  operaled,  and  thu  Bub«MH}ueut  fre^oin  from  recurreDce  bas  juBtitied  the 
Tavourable  projnKvis  vhich  wa«  given. 

Trmitntnl. — Vrevious  lo  ihe  resertrcbes  of  Heideidmiit  ttnd  the  uriier. 
the  crcdit  of  having  coDdemnetl  the  old  losullicieni  operatioo,  luid  of 
harlug  pmctiaed  an  operatjon  wbich  raised  the  peivenl<gt>  oi  cuivs  from 
6  por  uent  (ir  leea,  up  to  10,  In.  nr  20  \eT  cent,  belongs  more  especiallj* 
to  Mi^iore,  lUnks,  and  Lister  iu  this  couDtrr,  to  Groes  iu  America,  and 
tn  Volkmanti  and  Kilater  in  Germouv.  Iu  1889  Heidi-nhain,  and  iu  1891 
tlie  writfr,  publlslied  llifir  reseiuvhes  inlo  the  causes  of  reL-ummv  tiftor 
0]wration,  and  tb«  modern  o[>erativ6  treiituient  of  canc«r  of  tht*  hreuat, 
whirh  j^ves  a  percentage  of  40-50  j«r  cent  of  cures  (eulculat«d  oa 
VolkmanDS  three  jears*  limit),  is  to  a  large  extent  tbo  outcome  of  tbeir 
vrork. 

Nnw  thal  it  i»  known  ihat  cancer  ia  primarilv  a  local  af1wtion,  it  is  thfl 
dutjr  of  the  surgeoa  t»»  ivmove  not  ouIy  the  entirc  hreost.  but  to  tiudeavour 
as  far  a.s  pusfflble  tn  reuiuve  niso  oa  mucb  of  the  udjacvnt  structures  as  ara 
likely  to  be  involved  in  the  di8i«^niinatii.tp  of  tlie  disaaae.  Iu  the  earlyi 
Btanfee  of  tho  diseose,  it  is  the  esception  to  diflco%-er  in  or  aroiind  the  breart 
diMpminaled  fod  which  are  viaible  to  the  naked  eye.  Cureful  microscopic 
investigatiim,  liovever,  fiV4|uuntly  reveals  tbeir  presence  nioreor  lesa  remutai 
fWim  thf  primarr  tumour,  ^)  that,  uhether  viaible  or  oot,  ali  thosa  tu 
in  whicb  we  are  aocustomed  in  Hnd  tbeiu  muRi  be  looked  upoo  vifeb 
ni9picion  aud  removed.  Unfortunatcir,  it  is  impoimdblc  to  aay  preciaelj 
iu  anv  ^ven  L*ase  wben  or  in  what  urder,  iu  what  parliuular  directiuu,  or  to 
what  extent,  the  various  tissues  lieconie  infected  by  thf  dituiemination.  and 
heruin  lie  the  difticulty  and  uncertaintv  of  tbe  oj>erative  tr^atineut  of  the 
dis«Me.  As  the  cancer  celU  have  necc8Sarily  occupied  tht-  Ij-niphntic  spckces, 
fi»r  Bm>H  tirne  l«efore  the  tuuiour  can  1«  detectcd  cliuicjillv,  soui«*  local  di»- 
seuiiniiti)-!]  has  in  ull  prubabilitv  taken  plače  by  the  time  tbe  patlentoomes 
onder  treatment. 

Fora  detailed  acx?ount  of  tbe  channels  nlong  vhich  the  diseaae  in  the 
breast  is  diaeominated  (Hgs.  15-26),  tbe  readcr  is  rufern-id  to  u  fuily  tllus- 
tnled  paper  by  ibc  writ*r  iu  the  Britiah  Afrdical  Juvrnnl  for  ITth  Juue 
1899,     Suflic«  it  him«  tn  say.  that  no  nmttt^r  h(tw  »uiall  and  dn-iir  1 

the  tumoiir.  or  how  t'arly  it  l*e  liettcied.  tbe  miaituum  nmtinf 
ftbottlil  iuciudt*  tbe  removal  of  the  folloreing  stnictures; — (I)  The  skin 
coverinj;  the  whole  ur  the  (^^reatur  [Mirt  of  tbo  mammary  pmmiueuce,  includ- 
isg  a  ^ood  mar^fin  Inirond  that  which  overlics  tbe  turaour ;  (2)  tbo  tumour 
along  witb  the  wb()Ie  of  the  broast  lis^ue;  (3'  us  mueh  as  posaible  of  the 
piiniiitainMi>iry  fat;  (4)  the  pvoloml  fuHi-ia,  tdl  the  steruid  tibn-a  of  the 
puvtfiraUi«  iiittjiir,  tbe  fasciu  covoriuL:  tbe  ttiirmtus  uin^uus,  ils  \vidl  >p*  tttat 
cnverinih;  tht*  di^^itatiouH  uf  ori^^n  of  the  esternal  itblii)iie  and  the  upjMT  jiart 
of  tho  reotus  abdominis' ;  (5)  the  axilUry  fat  and  >.dAnds  along  wuh  the 
lj'mpbatic  vosmcU.  thu  maiu  trunkd  of  whicb  poss  up  iuto  thu  ut-ck  iu  cloee 
relation  to  thu  slieath  of  ihc  axillAry  rein  (the  sheatb  of  tliu  veiu  mu»t 
LhttFvforu  bp  nmiovedj;  (0)  ibn  fat,  ^lands,  and  hniipliatic  tmuks  %vhicb 
«xloud  upurardM  luhind  the  axilliry  vemr-ls  into  the  iHuterior  Inaui^le  *>V 
the  u«ok ;  (7)  the  fat  and  faaoia  iu  front  of  and  bohind  llu*  poui^traliti  uiinor. 

'  Tlir  dii>|<ut>^i  tju^Ntiou  a>  lo  tli«  ntnouiitv  of  tvuius  iiijt  tlii>  )>«rl«f«li«  iti^nr,  iit  *t  «tiy 
r»U  It«  »lirtruil  hl'tn,  hiut  In-vti  M-tllol  IU  lil*  Ulftiiativo  l>v  tli«  rcaMirbv«  of  Bottor,  ubo  luu 
•hotNin  lli*t  m  oiM>  oiil  uf  ilirMi  Itrnakt  ntiMr«  tli«  fMri«  aoif  nluidk  npno  U>*  |MMl«rior  •urfM« 
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and,  if  uei:e8S!iry,  tlio  imiscle  itself ;  (S)  tlie  tio.sU>-coriic«id  membrano,  ;iIont; 
with  tlio  fat,  glands,  and  lyiiipliatic  trunka  ^rhif  h  lie  IhjIow  and  l>ehjnd  tlm 
clfi\icle  in  relatinD  to  the  first  part  ol'  i.he  axilkr>'  vessels  and  the  third 
part  of  the  rtuhulavian  voin, 

Thr.  Operation. — The.  jmrilicatiou  (»f  tlie  skin  is  a  luatler  of  great  iui- 
porlant-e,     The  writer  has  invariably  Ibiind  the  iollomng  plan  to  !>«  aa 


A 


^"iW^ 


Pu.  37.— Vortical  <Uca  Uiroux1>  <^  UlOtu«  na-inninii 
numniip  la  ntic^nas,  anrl  Uisrc  are  nutncronit  I 


rtiliable  as  it  ia  aimjde: — On  the  evening  before  the  operation  the  axil]H  is 
shaved,  and  the  wnoIe  of  the  sVin  of  the  chest,  axilla,  shoulder,  scapular 


0         -      J 


Vva.  SS.— reriphent  Hlii-ror«  nunintn  Klimvinit  cmiomtou«  (bd  ttiWfni1tiiU4  (1»  Ut"  pftmuaintiui)  Ut)  i 
iipun  tbr  ciiL  siirfAE^n  iiiaili'  lij  Ifac  MUgeon  wlillo  MeIsIkh  tli«  Oiniili. 

region,  root  of  neck,  and  npper  part  of  the  abdomon,  is  thoroui;hly  weU 
acrubbed  \vith  wurm  water  contaiuing  tvvo  teaspoontuls  of  lysol  to  tho  pint 
of  watrr  iiitd  about  a  tableHjMioufiil  oC  a  niixture  couMstiug  of  eqiial  (^arts 
of  green  soap  and  rpctifi*id  Hpirits.  Tbi«  furin«  an  ex(:«lleiit  hither,  and  ali 
the  tiiae  that  tlie  akiu  is  htetn^  inor:hanic'any  cleiinsed  the  Jintiseptic,  which 
is  botli  volatile  aiid  peniitrating,  is  beiug  \vell  rubbed  in.  The  lather  ia 
theu  \va.sbml  o!!'  wiLh  a  1  to  20  solution  of  airbolic  acid,  after  wliich  the 
whole  chcpt  nnd  upper  arm  are  euvtiloj>ed  iu  a  drv  Bteriliaed  towel  tixed  in 
poaition  hy  a  bmda^^e.  At  the  oporation  tho  Mino  procoss  is  repeate<l. 
The  writci'  doea  not  approve  of  Ihe  application  for  some  houra  ol"  a  carboUc 
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poiiltke  tkver  »>  large  .in  anm  uu  account  of  tlie  lar^  ainuunt  of  carboltc 
aciti  which  is  ntiaorhed.  and  also  on  aocount  of  the  injiirr  to  the  akin. 

Ab  rogards  the  deUiils  of  tde  operntion.  the  motliod  dow  cmplo^ed  l>f 
Halsiead.  Thejne,  Kixhrr,  I!otter,  and  uuuiy  otlient  Nvho  i><>rfunn  tbe 
<>j»enition  on  tlie  saiup  th'in>uyh  lint^^,  (pves  ««imilly  graLilvin^  rBSulU.  viz. 
40  t*i  50  per  cent  of  curtj«  Imsed  *>u  Volloiiiinns  tlmn"  vuar!*'  liiuit.  Bul  it 
i«  uoi  »I  much  a  question  of  whioh  particolar  operatiuu  is  done.  as  of  iho] 
«iiv  and  thorou^Uttos  \viLh  vUicU  cach  step  of  tbe  selected  opcratiou  ia 
oarriud  out. 

Witli  certain  improveinents  in  dtitail  derived  fnjra  the  eiperience  of 
Cbe)Tie,  the  writ*ir  is  m  Ihe  habit  of  perforaung  the  opemtion  on  tho  Unegl 
\rhich,  in  1891.  hc  adv(X'ut»-d  ua  tbe  oulcoiuc  of  i»era>nal  ubsorvatiun  ou  the 
anitoniv  i>f  thu  bruiiHL  itud  ibo  exteut  und  uiode  of  disHemiuation  of  tha 
diMuoatt  lo  the  Htt-pa  af  tlie  ujtenition  as  de«critied  by  Cheyne  in  tho  Lancet 
of  18th  Miipeh  18!)i>.  I  woiild  add  the  removal  in  ali  caaes  of  the  siemal 
fibre«i  <if  tlie  pectoruUs  major. 

Tht  Skin  tneiMioH.—  In  tlte  majoritjr  of  instances,  tho  tntutt  convmiiriit  incision  is 
a  wi<lr>  ellipiH!  the  breadtb  of  lite  manimar;  pronunence,  tho  long  axii  pjctending 
fruia  tbe  Deighbi>ur[H><xl  of  tb«  ensifonn  cartilage  to  tbe  niiddlu  of  tiui  onteriofl 
(uid  uf  tbe  ajulla,  frutu  w|ience  aii  inctsion  is  camed  along  the  fold  to  a  little 
bejrorvl  luid  below  iu  jutivtion  witb  \\w  upper  anii :  tliis  portJon  of  the  iuciston 
diDuUl  bt«  iiiade  at  tbe  sAiiie  sta^  of  tbe  opemtion  ivs  tlie  elli|>se.  If  the  tuniour 
bi)  nt  or  iicnr  tlic  ccintre  of  tbe  mamnta  no  iniirliticiuiim  <>f  tlli^  iiicUioii  i^  retiuiriKl, 
rxc«rpt  tbat  IheellipMshould  alwayK  be  widf-iit^i  awaj-  from  the  partiruUr  [Kirtkin 
of  tlie  rircaroferpnce  of  tbe  brea^t  tovards  v-hU-b  tlits  tuinour  is  »tuAted.  Sliouldj 
ibr  tuniour  bt<  »t  ur  near  tb^  penpbery  ol  tbe  brcast,  ihe&kin  over  it  must 
freeljr  ivniovod  b;  inchiding  it  >ritbiu  a  triana:ular  or  hor9»e-&lioe  shapod  incisioa) 
in  such  a  way  tbat  tlie  base  uf  tbe  area  roapped  oat  forma  part  ol  the  ellipac^  j 

A  verjr  iiii{>ortKtit  point.  and  on<-  wbich  va  not,  I  tbink,  suHicientl)'  att«adod  to» 
in  t\i« /rfc  rem'Mrtt  •»/  th^  ti-tn  iti  ull  directJuns  aruund  the  tuniour.  ^Vhateverl 
inciKlons  are  unule,  it  ik  .i  ftm^  rule  U:»  plan  ttiem  in  »ucb  h  wnv  tbat  tbe  centre  of 
tht*  area  of  skjn  n^movMl  i>huuld  as  far  iv*  po6.Mble  overlie  the  tuniour,  it  being 
aud«r»tooH.  of  cijunse,  that  the  »kin  rovuring  the  wliole  of  tlie  proniinenoe  of  the 
breMt  mu^L  always  b«  rvinnve«!.  At  tbis  Ata^e  uf  thi>  nperation,  thert>f(tre,  tbu 
•orgvnn  must  not  conc«m  hitnrtolf  wliether  be  will  Uiabte  conAequentIy  tncloHetlto 
vTDUDd.  InauAit'i»nt  removiil  of  likin  is  a  fertile  caube  of  local  rucunrncf  where  an 
otberviiM>  couiplete  o|K-ration  is  performed. 

Ha%'inK   iniub<  tbe   incjsioii,  llie   ncxt   slep  is  the  rr/lectioH  qf  the  tar^f*  iJcm 
ft*tp»  »ell  i>ryond  tbe  limit*  itf  tlic  brca«t  tissue.  »bicli,  as  we  have  aoen,  are  rourh 
^Bora  rstensivi'  tbnn  wiw  ftiriuetl^  bui>i>usM].     TIk*  t1aj»  sbuuld  contaiii  unly  just 

juh  Kii>)cutiiiip«>ux  f)it  tn  (»revent  Kioucbiiig  :  otberwiw  siimo  of  tho  itart>iii'liyui» 
aiid  K'niph.tlit.-«  wbifb  eittf^nd  inti^  Ihp  Tigamente  of  CVia|ier  are  alimist  cortain  to 
be  Icft  in  thf  tUj^N  more  particuUrly  in  spare  wonien. 

In  retlec-tiiiK  tliiv  |owcr  Jind  outer  Hap,  the  sur^eon  ^ranm  tlie  edg«  uf  tbe  skin< 
betMApn  tbo  tinftr^r  and  thanib  while  th^  assiHtant  steadiM  tno  breast ;  in  rrfKt-(in|E 
Uie  upi^MT  and  inner  Itap  the  athtstant  pulls  the  skin  upaards,  th«  ofterator  ineuti- 
orbilf*  puttin^f  tbe  bn<-ast  on  th«  stretcb  witli  hi*t  left  hant).     The  lower  and  ouler 
(lap  i«  relU»«'t<?<l  lu  fiir  bn4:k  as  the  jKniterior  fold  of  the  axilla,  and  ha  far  Huwt»  ikf , 
tbe  digitAtions  uf  oriititi  of  tliu  exleriial  oblii)ut<  »ud  tlio  u|>)K<r  part  nf  the  roctul 
musclu  ;  thu  up|*ur  »iid  innur  tinp  is  refleclod  upwtirtl!i  to  a  little  uIkjvk  the  int^^rval ' 
bBtwet'n  the  ht^Timl  und   rUvii-uUr   Hhres  of  tbe  |»ocluraliK  iniijur,  that  in  to  tajr, 
abiiml  up  to  lite  i'Uvii-li'  aml  iiiwurdN  u*  tlie  inidille  line  of  the  ht4.'riiuui. 

The  jn»rm  ifi  ihun  dividetl  along  ttm  ant«)rior  fold  nf  ihn  /ikilltv,  niid  diisM-Vted 
Ijuckvards  towards  the  poalenor  fold  ho  as  to  ex)xiM?  the  aKi]biry  vein.  Tlie 
Hnf{er  is  now  puaed  beneatb  the  peotoralis  major  wben<  it  (-TuAse.-«  Uie  aiillar^j 
%'euelii,  and  tbe  utemal  fihras  of  tbe  muscle  are  divided  clon«  to  tbe  uppvr  nnii. 
HavittK  olampod  thepectoralbnuichnof  tho  tlioracicausaH  they  ones  theinlervnl 
b«tweaii  th«  clavicalar  and  atemal  pnrtiuns  of  tha  muscle,  tbe  lat  ter  |M>rtion,  alon^ 
with  th«  brnast,  is  wtlh  a  frw  »trokes  of  thr  knifr  rapidly  se})anile<l  froui  tlm 
pecloralis  mimir  and  I  ben  frutu  ils  i-onto  nternal  nttachtnenta  ltel(iw  and  external 
tu  tltc  iievlornlia  »nt  jor,  tbe  dei.'p  aurfttee  uf  tbe  breast  is  diaiectod  off  Ihe  upper  parfti 
of  llie  rr>cluB  and  the  r|if[itatioii&  uf  the  «xt«riial  ubUqae  uiuaclM,  and,  uutlj,  offj 
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ihe  iserralus  uiaguus,  tlie  fiuicia  being  at  the  Bame  tiitie  reiuoved.  The  iierve  tu 
tlie  JieiTiitus  sliouM,  if  passible,  \x  preserved.  'llie  iiin.ss.  wliich  is  next  seitnrateil 
froiii  the  lati-ssimus  dorni,  is  tiirneii  asuie,  and  the  rest  of  the  axiUa  iti  thorouRhl}' 
clenred  of  axillArv  fat  anfl  glamls.  Hofore  thU  is  doiut  the  fa>icU  iti  nArefu1)y 
removeil  from  lw^tn  »urfjioes  oi  the  poctoralis  ratnor,  which  can  than  tw  rotmctetl 
either  upwai'ds  or  dowi)war(ls  aa  desiretl,  or  the  niUArle  it«elf  nmy  ))e  retuoved  if 
neceAsarv.  The  slieath  of  the  axillary  vetn  slioukl  Im  removetl,  and  along  with 
it  tlie  Kiiid«  in  front  of  and  1h'Iuw  tJje  vein.  indiulinp  i\wsp.  u|K>n  th«  pi>steri<ir 
wall  of  the  uKiUa.     The  sul»iCKpuhir  ucrve  mtLy  K*'iiL'rally  be  «[>anfd. 

Iii  fk-rtiiiug  thi-  posterior  \vall,  th«  ghmds  aud  fal  » hich  esteud  up^anis  Vjchiiid 
the  axillary  v.?v*l'1s  tuvfanls  and  into  tite  posteriur  ti-iaiigle  of  the  neck  miist  Ite 
foUowed  up  and  renioved  ;  unly  in  the  eveni  of  the  ghinds  l>eing  disrtised  is  it 
necessary  to  t-Iear  oiit  the  posterior  triangle  of  the  neirk.  Halstead,  iio»'ev«r, 
recnmincniis  the  renioval  of  thti  supraclavieular  fflands  in  ali  c&ae^ 

T^istlv,  tlie  davicular  hhrea  of  the  peotfiralis  major  l>ein(t  reiracted  upwards, 
while  Ihe  pe(;tt>i'atis  tninor  is  retracted  d<»wnwar(ls,  the  hurgeon  i-emoves  the  coBto- 
coracoid  meni  brane  along:  witli  tlie  fat  aml  glands  i>en<rath  and  l>ehind  the  clavicle, 
and  arounil  the  iirtft  j>art  o£  thea\illary  vesselii  and  tliu  third  part  of  the  sub- 
claviaii  viiin. 

If  tho  uperation  bc  perfonned  under  au  autiseptic  tcchmque,  tkal  is  to  8Ay,  if 
autiseptic  swabs  Unvc  bcen  used,  and  eapcciallv  if  the  wound  tias  been  wa8hed  otit 
with  aii  antiscptic  lotiori,  it  will  )^aerally  Ije  iDUiid  uecessary  to  introduce  a  draiii 
timtugli  the  pusteriur  tli«p  for  forty-eight  hours  U>  carry  away  the  coptous  blood- 
staiiied  exudnte. 

Hy  wiilcly  dissecting  up  large  skin  flaps  in  the  niannor  etescrilKjd,  coinbineil 
with  sortiu  extnL  undertniniiig  at  one  or  two  plaees,  it  is  gpncn»lly  po&sible  to 
brin«  together  tlip  edgej*  of  the  skin  bo  aR  to  clotte  the  whoie  or  iilmost  the  whole 
of  tlie  wouTKt.  \Vlipn  thiH  is  ni>t  possible,  the  i-aw  Hiirface  can  Rometinies  l>e 
corerfd  liy  niaking  »n  additional  curved  incision  at  rijrht  angliM  to  the  lovi-er  Up 
of  the  woijnd,  an«!  slidioK  a  llap  inv^ai-d-*  from  the  lateral  aspect  of  the  thorax  ;  or 
the  raw  8Urfat:e  iuay  be  Tliierseh-^nifted.  either  at  the  tiuie  of  operation  or  aftei* 
the  surface  has  becoine  covereil  witli  >;ranHlatioiis. 

For  suture«  $ilkw(vrrii  gut  \s  preftn'a))hi  to  Kilk.  anil  if  iio  drainage  tube  l>e 
eniployod  the  sutui-ing  shuuld  I«  interni^ited  nilher  tlian  tiinlinuous.  Over  llii- 
il«x;p  aiitiseptie  or  aseptic  gauzc  dressing  is  placeri  a  lai-ge  fjuaiitity  of  suhliniated 
wool.  an  miditional  pad  being  arrang^  liehind  where  the  greater  pait  of  the 
exiidate  tindt*  iu  way.  The  writer  ha«  witb  gTatifying  resiilts  followed  the  plan 
;ulvncatrtl  by  the  hite  Mr.  K(Jward  CVitlerell  nntl  approve«!  of  by  Chpyne,  viz.  of 
an|>)yit]g  liie  tlresaitig  with  the  arm  abducted  alinost  to  a  right  anghi  with  the 
clieat.  The  Hnib  niay  be  niaintained  in  this  posltion  stinply  by  the  bandage, 
provided  it  is  liriulv  applied,  and  prnvided  alt^o  that  a  speeially  large  pad  of  wool 
iS  placed  lx'twv«ii  tbo  ann  and  tho  chest.  Tlie  forearm  is  supiJorted  in  the  protie 
p<jsitioti  upoii  a  jiillovv  to  whieh  it  is  tixed  by  a  couplu  of  slip  knot«.  This  pw*ition 
of  tho  limb  lias  the  great  advnntage  of  enabliiig  the  patieiit  tu  froe1y  abuuct  the 
arm  oa  soon  as  she  is  allf)w-ed  the  use  of  it ;  moreovor.  the  patieiit  does  not  coni- 
plain  of  the  feeling  of  lightnejvs  and  respiratorj  oppnRsfiion  whic!i  is  almost  in- 
variably  experien*;eil  wlien  the  arm  is  bamlaged  to  tlie  cliest. 

Ilie  stitehflB  as  a  rule  should  not  be  i-eniovod  heforo  the  tenth  day. 

The  veasels,  as  far  na  po«sihle,  should  be  claniped  liefoiv  divisinn,  forcep« 
?;hould  be  a])nlie<l  at  once  to  alt  the  more  iinportant  bleeding  points,  and  aH 
blee*Hng  sliould  bo  earefuUv  arrtwted  Ijcfore  the  wountl  is  sutured.  Veins  opening 
into  tlie  axiUary  vein  shoufd  U:  ttividt-d  at  a  little  dislance  fn^ni  the  niain  trunk. 
so  tlial  a  ])edicle  mav  be  left  SHtlicieiit  lo  pi-event  the  Hguturu  from  slippinc.  If 
onIy  a  »nmll  »-ounfl  Ije  nuute  in  the  axillary  vein,  it  is  wisur  to  apply  a  ciouble 
ligature  to  the  wln>Ie  vejisel  ratimr  than  to  triist  Tn  a  iai^Tal  ligature.  Shuuld 
the  glaiids  be  adhercnt  to  the  vein,  a  ])i'irrion  of  tht^  latter  may  t>c  »tfeiy 
renioved. 

If  the  bleeding  H.t  ihe  operation  be  Inss  than  usua)  owiTig  to  cardiac  weakn««u, 
it  is  a  vise  precautiun  to  iiitroducT  a  drain,  as  s<Mne  reRctionary  hiemorrhage  i^ 
Ji&ble  to  occur.  If  the  i-eactionary  hjeuiurrfiage  Iipatall  severe,  the  patient  should 
be  ans^ihelised  and  the  surgeon  shouUl  iiut  hesiUite  to  freely  n|H'ii  up  the  wounil, 
to  reniove  ull  the  clot«,  and  to  search  for  nad  liKulure  anv  blreding  vesaek ;  be 
inust  not  iie  suriifi-'*efl.  howpver.  if  none  Ije  dist-overed,  as  u\v  bleeding  may  be  a 
gtineral  ooste  liue  either  tu  a  hn-niuphilie  l*>ndeni'y  or  to  some  general  condition 
intorfering  with  the  natumi  arre*t  ot  lm*morrliJige,  The  u|>ening  up  of  tho  wouu<i 
nmst  be  done  with  tlie  same  prpcautionH  to  secure  afi^psi«  a«  at  the  original 
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operatioiL  Tbe  lulvanUi^u  u£  tliuroughly  ruaioviuR  »11  blood-cloU  is  that  the 
Bul>iiequt'nt  lindiag  of  the  wound  will  uot  be  dclaye<l.  8upnirvunl  exlnu:l  would 
ikppenr  to  be  the  beat  iiitermtl  i'Ciuody  lii  obstiuftt-e  cftses  uf  >;euerul  uo^iiig. 

Ulcrrtttiim  of  t/ie  tummir  a<l(Is  very  mat«riully  tu  the  risk  uf  the  oi»eration.  It 
ia  iti  ttiesie  cases  that  Heittli  frtjm  aoute  sejisiH  ir  liahle  to  occur.  rossibly,  in  souie 
in«tanc«s,  thu  orgmtiKinK  have  lieen  convoy<M]  hy  the  ]ynip)iaticEt  Ui  the  deeper 
tissues,  wh<>re  thcy  raniain  latent  utitil  sel  froo  aitd  exfiled  to  acttvtty  by  the 
opemtioit.  llowever  this  iiiav  be,  everv  endeavour  sh<juld  1»  made  to  prevent 
direct  infection  of  the  vround  ironi  the  uicer  at  the  tinie  of  ufienition.  Some  da.ya 
before  the  nperatiun  pure  carUjUc  acicl  iihuuld  Ije  wel)  rublted  ititu  the  ulcer  after 
painting  it  wit.li  a  5  |h.t  cvut  sulutioii  of  L-ocatnc,  anii  thiN  iuuy  be  repeat«<I  two 
ur  tbrw  liuic-š  at  interviiU  of  a  day  or  so. 

L)uriug  thi-  liiue  the  utcer  h  l>eiiig  puritied  speoial  utt«iition  luust  also  be paid 
to  the  surruuiidiiic  tikin,  whitih  is  o-rtain  to  snai-ni  with  urguuisnis  derived  irom 
the  diHcharg(M  of  tnn  utcer.  The  skin  over  the  cheKt  shoutd  be  weU  wAghed  daily 
with  WArm  water  containing  spirits  of  sitap  and  lysol. 

At  thr-  ui^ei-aiion  pure  carliolic  at-jd  t*hoold  lie  reanplii>d,  or,  what  i«  Htilt  Itetter, 
thfl  iictual  cauterv  should  be  t)ion>UKhly  »ppHed  to  tne  surface  of  the  ulccr,  vhirh 
ia  then  covered  by  a  [>ml  of  gauzv  whicb  itlioutd  be  sutured  t-o  the  adjacent  skin 
to  keep  it  in  iHHiitiun.  The  Kkiu  over  the  reitt  of  the  lield  of  operaiion  ia  then 
jmriHed  in  tlie  m&nner  a]ready  indicated.  A  ilrain  Khould  a|\rayit  be  used  in 
theae  taMS,  aud  lotj  niuch  tensiou  should  not  be  put  upon  the  tUp. 

Before  leaviug  the  subjeot  of  the  opcrativo  trealmeut,  reference  uiiist  tie 
nude  to  prflitniiiaty  rxptoTationa.  In  ali  caaes  in  w!ii(;h  Um  dia^nosis  ia  in 
the  least  doubtful  an  exploratoiy  operation  is  advisable.  The  woT8t  advice 
that  ca&  be  given  is  to  recomrnend  Iho  patieot  to  wuit  and  lry  the  eflect 
of  local  upj>licutiou8.  Au  cxpIorntory  oijcratiou  ehould  be  urgeil  with(>ut 
annece^tar)-  ditlav,  aud  the  mirgeun  uiust  ubUiiu  the  conaent  of  the  jiatient 
to  proceed  tttcro  and  tht-n  Ut  jterfunn  a  radioal  operatiou  Bhould  the  coudi- 
lioD  provc  t"  l>e  malignant. 

AfCer  cutting  into  a  cancer,  the  daoger  of  infection  of  ihe  surrounding 
tisauefl  with  the  blood  aud  julccs  vhich  escape  froui  the  tuniour  is  not  a 
mere  tlieoretical  oue.  Ou  um  account  is  the  sauie  knite  vhich  m  empinjed 
for  the  eKpIuration  to  l»e  used  fnr  the  rest  of  the  operation.  uniesa  it  be 
thoroughlv  punliod.  Mr.  CheyDe  objects  to  an  exploratorj'  iuciBiuu  into  the 
8weUing,  on  the  ground  that  the  cancer  cella  that  are  «et  free  froui  the  cut 
8urfat;e  of  the  tiiniour  infeel  the  liugera  of  the  operator  as  well  as  the  akin  of 
the  ])atient  and  the  surroundinga  generally ;  be  reconuitends  that  "  the  sub- 
peoted  swelling  should  be  exci8erl  along  with  an  area  of  appareutlv  healthy 
tiaeue  around,"  aud  that  it  should  be  cut  iuto,  uwuy  froui  the  inmiediate 
vicinitv  of  the  ojM!ratiou,by  suuie  oue  uot  directly  iiRariatoii  with  iho  opera- 
tion. VVheD  tlio  bleeding  ha«  Iteini  stoiii^d,  the  wound  is  stufled  with  gauzo 
or  H  suiull  spougt',  and  then  BecuTely  stliched  up.  Tbu  skiu  of  the  ojiemtfir 
and  of  the  jiatient,  as  weU  att  the  instruuienta  employit4),  hIkiuM  he  rediš- 
isfected.  Proluibly  most  i^urgeous  would  not  hesitate  to  t-ut  into  tbc  tumour, 
provided  tho  wound  I«  Ruli«e(|uently  eouipletely  ulonod,  and  tlie  operator'« 
iuindft  and  the  skin  of  the  patient  thornughly  diainfoctftd.  Au  inciaiun 
into  tbo  HWelling  is  almoNt  invariably  Bufhcieut  to  euablu  an  ex]ierienced 
8UT)^>n  Lo  Mfttle  ibe  ({uetstion  of  uialignancv. 

Ah  r*'gardtj  the  prevftition  o/  tround  ivfection.  tbe  WTitcr,  nfter  cuuHi<Ier- 
able  experieneo  of  the  antiaoptic  and  ascptic  technirjuoa,  botb  in  huBpital 
and  phvate  prautice.  is  strongly  iu  favour  of  tbe  Iatt4!r,  in  whii;h  dry  Bwabti 
nnd  dry  alieeta  ara  used,  aud  iu  \vhi(-h  uo  thiid  of  any  kind  ia  applied  to  the 
irotind.  The  ndvantagea  tif  sucb  a  i»nu;tice  are :— Tho  jMitient  i«  not  chilled 
by  any  evapuration  Innn  (biuip  hIkhHs  i>r  tvvvels;  no  BWtthbing  is  reijulred 
to  reuiove  lotiona  appliL>d  lu  the  woiind  ;  there  ia  luas  blemling,  as  tho 
uulurul  arreHt  of  hfttmorrlLagc  take«  ploce  more  r«adily;    tirno  ia  saved 
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duriug  the  upuratioii;  tliere  is  Ibhs  reactiunA]y  aeruus  exiHlaLiuii>aDd  thvr< 
foru  lesa  nou<?Rsity  for  druinage ;   there  is  less  siBiple  rcactiooarj  fuver; 
iudeed,  frequeiitly  iIiltc  is  iioae  m  alL 

Cancer  u(  tho  bruust  i^  by  no  iiieauf;  tlic  iuuurabit;  diseaue  it  waa 
Juriiierly  coiislderbil  tw  be.  The  jjercentnge  o/  curca  ha«  i>rogreaBively^_ 
inereH«ud  as  tlie  spread  of  tlie  diaeaae  and  thc  csteot  of  the  operativa^| 
iiiterference  ueceasar)*  for  its  adequrtte  Ireatment  have  bccouic  Ijetter^* 
knowu.  Sir  -James  l*aij;ot  xlatcd  Uiat  iu  liis  o\vu  practioo  hc  did  not  kiiuw 
of  H  aiDglf;  L'a.se  ol'  curo.  BiUrutliV  sLatistii^a,  th«  Inast  up  L«  ihat  date,  ga\-e 
H  perceiiLuge  nf  4'7  cMirea  in  ]4^_;  cases  opprated  iipon  hetwoen  1807  luid 
1876.  "  Tli«  results  uf  Lhe  more  rudicnl  uperatioas  ]jertbrmcd  by  Konig, 
Kiister.  <>ro8.s,  Hauks,  l!^tlaudcr,  uDd  Guaueiibauer,  show  trom  16*7  to  225 
per  ceut  of  |Mirmaueul  ctireu,  the  avemge  botug  208  "  (Keeue  and  \Vhite, 
Text-houk  of  Snrijenf.  vol.  ii,  p,  lOC'*^)-  CurtisB,  who  collected  statifltics  of 
the  resiilts  of  12i;-I  opemtious  for  breast  cancer,  rei.iorted  from  Kun>pcau 
cUuiijucB  ljet\veeu  1H8S  and  189;:J,  fouml  ihat  22  per  cent  reiiiaiued  free 
from  lt>cal  reciirri;iice  or  ineLuatiisis  for  tliree  )'earM  or  morn.  Taking  the 
6tjiti»tics  pubhshod  by  thc  \tndcrnicutiouud  opcrators  blucu  1893,  we  find 
thc  |»erc<;Dtage  of  ciircH  to  bc  a«  lollow8: — HalHtmid,  ^2  per  cent  out  of  76 
case»;  Che^m*,  50".S  \wir  cent  out  of  Gl  caaea:  Rdtter,  50  per  cent  oul  of  10 
caaes ;  Dermi«,  45  |>or  itent  out  of  .'18  čase«;  Weii!in,  40  jier  cent  out  of 
:tO  cftses;  M»y,  ila  por  cent  out  of  20  ca^ea :  Helforich,  2S"G  por  ceul  out 
of  35  casea ;  liuU,  2G"6  per  cent  out  of  75  custis  ;  tliut  is  to  Buy,  an  average 
percentage  of  41*2  curea  out  of  315  caaeR.  It  must  be  understo"d  tbat  the 
word  *'  cure  "  is  here  used  iu  lhe  senae  originali}'  appUed  by  Volkmann.  viz. 
to  cases  which  sbow  no  sigus  of  local  rcciirrencc  or  metoataais  thrce  or  more 
year8  after  operation. 

H  iiiuint  Ih!  adniitted,  huwtiver,  that  a  muidl  projKjrUon  do  recor  at  a 
later  period  thau  three  vean*  afttjr  o^ieration.  Konig  puta  the  percenta^ 
as  high  ite  15 ;  but,  acconling  to  Cheyne,  the  percentage  aftcr  the  moderu 
radicul  operatroii  is  ouJy  G.  Aloreover,  CheyuG'8  o\vu  statistica  briug  out 
the  iuiportunt  fact  that  a  dislinct1y  ho]>eful  pruguoaia  ma)'  be  given  ia 
cases  where  onty  one  vear  lias  elapsed  wit]iout  rec;urreuce,  pro^nded,  of  ooiirse, 
tt  But&ciently  nidical  o|iyration  wiis  pcrlornibd. 

Favoumblo  n3  are  thcttc-  hiter  statietics,  viz.  40  to  5Q  per  e«nt  of  cures, 
the  writer  i-s  cuaviuced  tluit  even  better  resulLs  wiU  be  oljtained  in  the 
futurc  aK  the  hiy  nijmi  ronies  more  and  more  to  n^alise  that  cancer  of  the 
breast  is  a  ourable  dtsearte,  provided  it  ia  dealt  \vith  by  a  nufficienily  radical 
opcration  as  sooa  aa  possiblc  aftcr  the  tumour  is  detected.  And  here  he 
Wtiul(i  refer  to  tlie  iuiportaut  rerimrk  ol'  Cl5eyne,  who  sayH :  "  1  may  add  my 
linn  conviction  that  tlie  patients  chance  Hea  in  the  Hrst  operation.  If  this 
fai],eithcr  from  impcrfect  removal  of  the  disease,  or  on  account  of  the  extent 
of  the  discofic  In  thc  tirst  instance,  further  opcrutlou,  howcvcr  cxteiiaive,  ia 
Beldom  HUcceHsful." 

£xtensive  and  severe  a«  is  the  complele  operation  for  cancer  of  the 
breast,  it  is  attended  wi6h  a  mortnUty  far  lielow  that  which  followed  the 
old  incom[ilete  o^>emtion  iu  the  pre-au  tise  ptic  days.  Billrothb  mortality  in 
hw  14;1  cjisea  wita  23'7  (»r  cent.  Acconiiug  to  Willia]us,  the  average 
mortality  in  four  of  Oir  larga  Tjondou  hoapitals  betwGtiu  1882  and  1890  Wiw 
9-4  jierceut.  Li8ter'8  mortality  t)etween  1871  and  1880  was  7*5  per  cent. 
Volkniann,  (Jross,  (iusseDbauor,  und  Kiister  reduced  the  mortality  to  5*4,  3'7, 
2"S,  and  2'5  per  cent  reaj)cctivc]y.  Stili  more  rccently  the  combiiiod  results  of 
Cheyne,  Bennet,  May,  Buli,  Beuuia.  Wcir,  Hal«tead,  aud  Keeue  give  a 
mortulitv  of  only  81  per  cent  out  of  a  total  of  574  operations.     H  follow8, 
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tfaenfore,  tbat  the  imptoved  mothods  iiow  at  our  dispoa&l  for  securiug 
aaBpma,  have  more  £han  counterbalancad  aaj  uif:rea8e(l  riitk  a»Bociat«d  with 
tbe  greater  maenitude  of  the  complete  operation. 

CofUra-ind^eat^nsfor  ^eraium. — A  radical  operation  is  contra-indioated 
anleea  Lbere  be  a  fair  proepect  of  rcniuving  ali  the  locai  and  glaudular 
^ioa^M"  It  should  not  be  perturme«!  in  uases  of  cjiuuer  en  euirasse ;  \vben 
there  is  vridespread  shot-like  or  nodular  disRemination  in  tho  skin  over  the 
braast;  wheD  there  is  exteQsire  ulceration  vith  the  base  of  the  uloer 
adhercnt  to  tbe  ribe;  when  tbe  carotid  os  wcU  os  tbe  supraclavicular 
glandfl  are  diaeaaed ;  or  wheu  the  axillii  is  the  aeat  of  a  canceroua  maas 
vrhich  is  Hrnily  adherent  tu  the  veseels  and  ner\'e». 

Atropbic  scirrhiis,  formerly  coasidered  by  many  surgeoms  to  be  a  coutra- 
indication,  is  now  regarded  by  Chejne  us  the  moet  favoarable  form  of 
cancer  of  Ihe  broost  for  obtaining  a  peraioneut  cure  by  operation. 

A  oareful  search  ahonhl  alwaya  be  made  for  Hecondary  growths  in  diatant 
parts  aod  interna!  organ:),  as  they  of  oooiBe  contra-indicate  operation. 

In  oertoin  ooses,  himever,  in  which  tbe  diseaae  is  too  eKtensive  for 
oomplete  removal,  a  palliaiiif  op^raiion.  Itecomes  espedient  for  the  purpoae 
of  rcmo\'ing  a  tumoiir  vrhich  is  ulcerated  and  attended  with  inuch  paiu  or 
pulrid  disehargc  No  attompC  is  madc  to  romove  the  whole  of  tbe  disease, 
BO  tbat  the  wound  can  geueraUy  be  closed. 

When  there  in  a  maas  of  disease  in  the  axilla,  which  is  giving  rise  to 
intense  pain  and  redema  of  tbe  arm  by  preesure  upon  the  axiUary  nerves 
aod  vessels,  rc»ort  has  ocGa8ionaUy  been  had  tn  nTnputation  of  tho  ariu  at 
tbe  sbouldur.  wiLh  diviaiou  of  tbe  veaaels  und  ncrves  nbove  the  cHucerouii 
•znnaB.  Removal  of  the  whole  upper  estreuiitv  hus  iiven  1*een  performed 
in  sooh  circuniBlancea.  The  majority  of  patienta,  no  doubt,  will  be  found 
to  prefer  incroaaing  doses  of  morphia.  opium,  or  nepenthe  rather  tbaa  bo 
subjected  to  auch  a  procedure.  Beforo  resortiug  to  niurpbiti,  however. 
phenaoetin  in  doees  of  ten  grains  every  frmr  or  8ix  Uoutu  aliould  be  tried, 
an  it  generallv  suffices,  at  any  mte  in  the  first  instance,  to  relieve  the  pain 
and  sotJthe  tbu  patient,  while  it  bas  the  advantage  over  morphia  tbat  ita 
oontinued  administration  is  not  attended  by  deterioration  of  self-controL 

As  a  local  appUcation  to  a  foul,  caneerous  ulcer  notliiug  is  more  satis- 
factory  than  the  frequent  appliuation  of  a  dreaaing  soaked  in  a  1  or  2  per 
oont  Bolution  of  formalin.  As  a  dusting  powder  i«ioform,  pure  or  mixed 
witb  boracic  acid.  stili  holds  tbe  tirat  plice.  When  iodofonu  cauuot  bo 
tolftruteil,  lx»nicic  acid,  glutol,  ariatol.  xeroforra,  or  orthoform  mav  1« 
subatitutail ;  the  last  mentioned  ia  aaid  to  have  a  pawerful  ]ocal  ana^taotio 
action  lasting  for  severat  hoors.  Anothor  nsoful  application  is  to  duat  the 
iorfaco  with  oxBiocuted  ponnanganate  of  potasb. 

As  retgardii  inoperabie.  cases  of  maniniary  oancor,  a  paper  wa8  read  by  Dr. 
B«ftt8(m  of  Glasgovr,  in  1896,  Itefore  ibe  Edinburgh  Malico -Chirurgical 
Sodety.  bringingfontardaomennultsthat  he  had  obtaincd  in  such  uases  by 
rmovat  o/  tki  tubfs  and  (»ttan««,oombined  vrith  the  administration  of  tbyroid 
extfBCt.  One  of  tho  caacA  troatcd  by  tbis  plan  waa  the  subject  of  stich 
extanaive  recurrence  ahortl^  after  escision  of  the  mamma,  ihat  further 
op4>nitive  meuaree  to  rcmove  tho  dii^eaae  were  out  of  the  queation.  \Vhen 
Bbuwn  ono  yMr  after  oophoroctomy,  thyrDid  extract  haviug  m«anwhilo  beeu 
itduiinitit4jrcd,  thit  diaca«:  hod  entirul}'  iiif«ipp«»red. 

Thii  tn'-Jitnicul  ud()|)t«<t  wuh  IhumhI  ii^Mm  ihe  cloee  pbyaio1ogical  rvbitionship 

tluit  ia  known  to  oxiRt  betwoen  the  ovary  and  ui&mina.     It  wu  urgueu 

that  remoTol  of  the  ovaries  might  so  alTcct  the  nutrition  of  the  maminarv 

regiou  Uiat  the  progreM  of  tbe  Qew  gro^tb  uighl  I«  arrcated  ;  tlw  th)'ruid 
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extract,  in  dosee  of  five  grainR  Ihrice  dailj,  wa«  given  with  a  vievr  to  arniat 
thc  absorptioD  of  the  degeuerated  cancer  cella.  The  al^ove  čase  confirmed 
tliia  view. 

Sinoe  Dr.  BeatHOU  publiahed  his  paper  (Lancet,  July  1896)  othera  have 
made  trtiil  of  thia  method,  and  in  many  canes  with  good  reHults.  Mr. 
Stttulev  Boyd  (in  the  £ritish  Medical  Journal,  UOth  Octuticr  1900)  gives  a 
rtisuim-  ol  54  caaes  treated  by  iiinuic-ll"  and  others  by  Of»phorectomy 
vrith  or  withoiit  llie  aduiiuiatratiun  of  thyruid  exlract.  He  »vivs,  "  In  ali 
cases,  exoept  one  in  \v!iicli  death  otujurred  froin  it  c;au8e  other  than  cancer, 
life  seemed  to  be  prolonj^ed  by  the  (X)phor<jctomy  at  least  eis  months."  Of 
the  54  caees,  19,  or  35  per  cent,  were  more  or  less  uiarkodly  bcnefiled,  34, 
or  64-5  per  ueut,  werc  not  benefited,  or  were  ouly  doubtfully  benefitcd, 
and  1  died  ol  eshauslion. 

lu  the  majority  of  cases  the  cancer  r&ippears  in  six  or  twelve  months^ 
and  in  Mr.  Boyd's  oollectcd  caseo  about  O  per  ceut  obtained  inimunity  for 
a  jieriod  of  two  year8  or  over. 

The  operatiou  seeum  to  have  no  effect  on  canoerij  of  Ihe  iiterus,  or  of 
orgaus  other  thau  the  breast,  nor  docs  it  affect  metastatic  grDWths ;  ouIy  one 
čase  of  cancer  of  the  breast  o[ierated  on  after  tlie  menopauae  has  beeii^B 
reported  where  l>enefit  has  been  obtained.  fl 

So  far  os  our  present  esperienee  goes  the  most  favourable  cases  for  this 
operation  are  those  In  wl)icli  thc  cancer  is  chrouic.  wbere  tbora  aro  no 
uiet>i»tatic  leaiona,  and  in  which  the  patieul  ban  not  passed  the  uieno}>auHe. 

The  treatroent  ia  yet  on  its  trial,  and  until  further  experieuce  of  its' 
eflbcts  is  obtained  ■cto  are  hard]y  justiHed  in  urgin"  the  operation  on  the 
patient.  It  may,  howcver,  be  claiuied  for  this  method  of  trcatment  that, 
nllhougli  it  haa  nut  yet  beeo  proved  to  be  curative,  it  has  undoubtt!dly  giveu 
)>etter  resiilts  than  has  any  Dther  furm  of  treatmeiit  in  inoperable  cases. 

Paffcfs  I>Uea»e  of  Oie  Nipple  and  Areolci. — Paget  in   ltJV4  directed 
teution  to  a  charaoteristic  disease  of  the  mammary  areola,  which  iu 
experieuce  wa8  alnioat  invariably  followed  by  cancer  of  the  uiauinmry  glaud. 
That  l*aget'8  diseaa*;  is  ran;  is  8liown  by  the  fnct  that  only  in  ahoiit  1  per 
ceni  of  cases  does  it  precede  c^iroinonia  of  the  breaat.     A  suflicient  num 
of  casee  have  now  been  inveatigated  to  esUibbsh  thc  corrcctncas  and  import* 
ance  of  Pagefs  observations  as  to  the  morbid  cntity  of  ihe  couditiou  au' 
its  association  with  cancer  of  the  breast. 

The  diseaAe  bt3gins  aruund   thc  nritices  of  the  dncts  as  a  bright  red 
exooriation,  which,  after  spreiuUuf^  to  the  areola,  gradua!ly  cxtends  circum- 
fei'entially  so  as  to  involvc  more  and  more  of  the  adjacent  skiu.     The 
aurface  oC  the  piitch    has  a  llorid,  ra\v,  granulated  uiipearance,  compared 
by   Paget   tn   that   seeu    in   an    acute   balanitis.      The  nipple  is  iiBualljf^ 
iuduratcd  and  often  8omewhat  rctracted,  and  in  the   later  stages  it  iifl 
replaccd  by  au  ulcerated  surface.     Closer  exannnaliou  of  the  i»arta  beyond^ 
the  nipple  show8  that  the  aurface  is  not  reaUy   ulcerat«<l.  but  that  the 
epidermiR  i«  for  the  most  part  thin,  excorittted,  or  compIetely  desguamated, 
while   Uitle   pear]y   wbite   patches.  scalv  areas,  and  thin  cruat«,  due  t 
accuniulated  epitheUum,  are  scattered   hen;   and   there   over  the  surface, 
ettpeciaj]y  tovvaids  the  pcriphery  of  the  patch.     Unllke  a/mtr  e£ze.mn  there 
is  iM  vf.tication.    The  discharge  is  viacid  and  either  clear  or  8light]y  turbid,, 
but  not  purulcnt.     The  patient  U8iially  coniplains  of  a  tingUng  or  burning 
eeuaation,  but  there  is  never  the  marked  itching  of  oczema.     The  affectea 
aroa  is  slightly  niised,  and  its  edge,  though  ufleii  ainuoua,  is  Blmr])ly  de- 
Jined ;    \vh«u  pinched  up  it  Ims  a  pecuUar  imruhment-like   and  abghtly 
thickencd  feel.    The  breast  itself  may  be  quite  nortual,  or  the  parts  beneat 
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Ktii.  A).— Paitvt*  dlMBM  (.1  Ih«  utt>|>l«.  V«Ttfa-at  iM^k)!)  .jf  Ui» 
lUilii  PMir  llM  fBftpbMr  o'  Ui«|atch.  lit  Um-  i)ii«rt«piliaf> 
prooM««*  of  tli*  tptdffmU  ai*  cintun  ot  hun*  UMUtctunl 
vi>(UiaU>l  oalb,  iIm  loolM  fMMMpvnu. 


thu  nipjile  um)-  Ite  imliirated,  or  a  scirrhoua  tumour  may  t»e  folt  in  this 

flitualioa ;     ooua8innally    the 

tamoiir  in  more  towartls  the 

peripher.v  of  Iho  glrtiid 

Tlie  froqti(.'ncy  with  \vhicli 

thti  iliae^iMe  i»  folInwnl  \ty  a 

Mrcinouatous  tumour  in  thc 

Imost  is  diiticult  to  estimate, 

(IS  ihti  cauccr  may  uut  dtivclup 

iintil  Ion  or  e\eu  more  y(yirs 

ufter     tliH     first    appearaiic* 

of  the  tUseaee :    out   of  23 

t«ae8    eollecu-d    hy    Howlby 

caucer  cimued   iu    14.     Th« 

tumour,  wbic)i  \h  of  the  orcU- 

narr  wirrhous  t^p«,  poeseoBes 

alnioat  iuvarmhly  ihe  Atruc- 

ture  of  an  acinous  carcinoma. 

\u  mme  in^taucca  m  maDy  of 

ihe  ducta  aro  iiUefl  willi  pro- 

lifemtiug    cauceroun    upithe> 

liuiu,  that  Hoino  authors  de- 

Sf-fibe  the  resultiog  tumourti 

as  "  duct "  caiitMira. 

Tbe    morhid   histnlo^   of 

the  affoctinii  wa8  firet  carefuUy  studie«!  l>y  Tliin  and  Butlin.     8ubaGqueDlly 

Darier,  Wiok)iain,  Hutchinson,  and  otbers  dtated  that  thc  discose  waa  a 

maligtiant  dermatiliH  due  tu 
the  prt-acnc«,  in  thc  epidermis, 
of  paraaitic  protozoa  of  the 
nature  of  psorosperms  or 
eoccidia,  a  vicw  which  haa 
Uvn  stronglv  oppOHed  by 
Tinrrel.Tbin.  Ruffer,  D^l^pine. 
Karg,  Torok.and  Unau.  The 
writer,  iifUr  dcvotiiig  mucli 
iittoutioa  to  the  mi-calloil 
!flfqK>niia  nf  ihia  diHease, 
...4.i  coDvioced  himself  that 
they  are  8iuiply  epidermic 
(^IIh  whioh  tutve  undergone 
.1  )KcuIiar  o&noerous  incUt 
plaaia. 

A  vfrtieai  »ection  through 
the  diM>aaL>d  patch  ahonnt 
foci  of  epitbelial  pndiforatioD, 
(tituated  moR^  «rffpec-ially  in 
the  iiit<^r-oiipillury  proctnats 
of  thti  Mulpigliiiiii  lay(trof  tht« 
epidermifl  (Klg.  29).  IJudera 
high  power  (Fig.  30)  the  jiro- 

lifcmtiug  opithcUal  celU  proaeut  a  ver}'  ditTereDt  aj'pearunee  froiii  thc  adjacent 

tiun-proliferutitig  epidcrmic  colbi;   the  formcr  arti  miich  hirgur,  often  oval 

or  8j>h(<ric-Jil,  atid  conUtin  a  largo  and   guni'mlly  by|H-n'brouiatic  nucluuH 


•lww  tfcatUurluTvof  UuiMllcnuit*pflwlU«I!li, 
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embedded  in  h  very  delicate  and  faintlj'  stained  dmpgical  lookiDg  protoplasm. 
Many  of  the  nuclei  are  uudergoing  iiiitosis.  Theao  large  and  typioaUy 
malignaut  lookiog  epithelial  cells  are  placed  betwet!U,  and  not  withia,  the 
ordinarj'  epulenaio  cells.  The  donble  cantoured  celi  meiiibraDe,  cUimed  by 
Wic:kham  and  others  as  proof  of  the  |>ara8itic  nature  of  theae  celi  structurea, 
is  b}'  no  meaus  alwayB  pro^nt.  The  membrano  'la  the  rcsiilt  of  a  aUght 
kerato-hjaliue  transformation  of  the  jicriplier^  af  tbc  celi, — an  attempt,  iu 
ehort,  OD  the  i>art  of  the  ceJl  to  follow  out  its  nonnal  iuvolution 
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Txa.  81.— HorimnM  HCUdb  tbnugh  Um  nlpplD  in  nu  mu-)>-  nUMf  of  Pmc*!'«  dinun.    OT  tbn  twD  uiauimntatj 
diielilb«nppwIaiionaM  whlle  th»  loirer  U  *lin(wt  tlled  br  ljirf«iiuU([iuki>ln|Hth«llBlc«LU. 

horny  epidenuic  celi.  The  otlier  uiicroacopical  appcarances  brought  forvard 
aa  evidence  of  the  paraHitic  iiature  of  these  peciiliar  cella  are  the  result  of 
faulty  miuroBcopic  technique.  ^ 

1q  addition  to  the  mnligniint  proliferating  foci  in  the  epidermis,  the  fl 
fluperficial  laver  of  the  corium  is  the  seat  of  a  dense  smatl-celled  infiltratioa.  ™ 
Iu  tho  uipple  u  similttr  iiialiguaiit  prolifcratiuii  of  the  cells  Huiiig  one  or  more 
of  Uie  ductH  takes  plače.  In  the  luter  sla^^esof  the  disejiae  groupa  of  caii;."er 
cells  are  Ibund  infiltrating  the  nipple,  the  l^tiiph  spacea  of  the  coriutu  of 
the  siUTDunding  akin,  and  the  adventitious  coats  of  the  ducts.  It  vould 
appear,  therefore,  that  the  startiug-poiut  of  the  dii^caae  is  iu  the  ucighbour- 
hood  of  the  orifice  of  one  dt  more  of  llie  mamuiillar)'  ducLs,  and  that  the 
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molignaui  procesa  apreads  botli  eircumferentiallj-  lo  the  akln  and  downwanl8 
alon|4  the  ihicU  (Figa  'M  and  32)  intn  the  hreaat,  where  sooner  iir  later  n 
dJBtinct  tumour  develops. 

Trtatmeni. — S&ould  the  nipple  aObctioa  bo  combined  with  a  tumour  in 
the  breaal,  the  treatuient  will  ueoes!»rily  canust  of  ihe  modern  exteiiaive 
(ipHTation  now  perfnrraed  as  a  matter  of  routine  in  cases  of  acirrhiis  of  the 
breast.  Even  when  no  tumour  can  be  felt,  the  writer  is8trougly  of  opinion 
thut  the  wbok>  breast  should  be  removed,  the  only  doubt  which  niay  ariso 
is  vvhuther  the  uxill)i  sliuuld  be  clearcd  out.  It  certAiiily  should  lie  ex- 
plored.  To  remove  the  [>ectoral  ^landu  Ls  to  err  u]M^n  the  safe  aide  without 
subjecting  the  patient  to  any  additioDal  risk  worth  coDsidering. 

When  onco  the  diaguoeis  of  Paget's  diseaae  is  definitely  eatabUshed,  no 


Piv.  tfJ — fmn  Um  msm  (|i#«|mon  u  Plf.  SI.    \jmm  hlglil7  mtfVM, 

timo  fihould  be  put  off  with  the  apphcutioD  of  tnorouria)  oiutuieutA  or  oaustio 
aiiplicatiijna.  The  buUihtgical  a])pearaooeH  of  the  diHeaiie  are  bo  charaoteriatio, 
timt  in  doubtful  cilsor  a  piece  ot  the  atfected  flkin  ahotdd  be  romnved  and 
(nibjeut«d  to  miuroHOopiu  uxamination.  The  writer  b  oonvioc«i  that  the 
verj'  eiirly  «tnj;e  i»f  iiinoorous  diM-aHe  ia  ofteu  overlooked  ;  imy  intrautahle 
exo>inatinn  »*r  Hup<Tticial  ulceration  of  the  nipple  (u]>art  fn>m  «ypliiliH  nnd 
liu-t'ition)  wliicb  defieft  Irical  treatuient  aliould  \m  looked  upnn  \rith 
BU5]fieion.  The  nipple  should  be  exci8ed  and  siibjertod  lo  micrcrtcopio 
examinatiou,  and  it  the  changes  abovo  deHoribed  are  discovorod  tbc  wbole 
br«a«t  nhotild  be  nocrificed. 


'  Tlif  Mril^r  ■lcMri>«  tn  ositrnia  liis  tliniiks  (h  the  mir^itiAl  »UfT  nT  th^  Rilinlitir^h  E*]rtl] 
Inflmur^r  aiul  of  tlm  Cbklmcni  UoapitAl  for  «0  geDurooiilj- plocine  st  liu  dbifCMil  iti«  grMUr' 
|ivt  uf  itiK  rliiiii  •]  uA  pAtholoKiaU  uisiurial  un  wbiah  trni  »rllclp  is  l^rK^I^  fotiiiiIe<l.     Th« 
niHln-i*l  w«a  l»V'iiti|{ft|M  by  ib«  vrril«-  m  tlm  »argical  l«bor«tory  ot  tlio  llnivrrsit^  uf  luliti- 
ttiir  ->     ' '    -    ':         -■':'-\  manj  TAlu«blit  Hii){){i«tii>D«  tnm  rror*uor  Chioa«.     for  tb»  photo- 
itii  ''<l  if)  Mr   Amlmv  PriiiRln  nf  I/>iidoD,  aml  lo  Mr.  Rii!li*nl  Uuir  af 

th-  ]  ^  ;    :  i'!Dtof  ttu  i;Blncrii)'Qf  Kdinbitrgb. 
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MAMMARV  GLAND.  DISKASES  OF 


DiSEASKS   UF   TlIE   MaLE    BfiEAST 

Nearly  aH  the  airectiouH  that  occur  in  the  female  breast  have  lUao  bcea 
met  with  in  the  male  breast,  in  whi(ib,  however,  tliey  are,  with  few  exce]>* 
tions,  decidedlj  rare. 

}{yper(rophy  of  the  mole  breast  {gyn<eco7Ra9tia)  dilTcre  Irom  h}-portropliy 
of  ihe  inaiiiruH  in  the  female  iu  tbat  tlio  »ulaj-geiuHiil  ueaiies  Bpoiitaueoual^, 
anil  rarelv,  il'  ever,  attains  a  size  gretiler  Llian  Ihe  noniial  lamale  breast. 
Uiilike  hvpertrophj  iti  the  lemiile  the  condition  is  fre<(uently  imilatenil, 
The  cnkrgemeui,  whii:i»  geiierally  bcgins  about  the  tirne  of  puberly,  is  due 
taaiuly  to  au  over^o\vth  of  the  librous  siroma,  rarely  to  an  increase  iu  the 
paren chjiaji.  It  ia  in  th«  lattar  clasa  of  uaae  that  the  orjjan  lias  Ueen  founJ 
ca]>able  of  seoretini;  milk  when  tiu  infaDt  is  applied  to  it. 

Iu  men  towards  the  decline  of  sexual  lile  the  breasts  occaaitjnaUy  become 
etilargcd,  due  to  au  ii)crea8ti  in  the  fibro-fat>ty  tissue.  Iu  iaaDy  iustauces 
gyna!Coma«tia  ia  aj«(jciated  with  ix)uy[eniLaI  ui  al  forma  t  iona  of  the  sexual 
organe ;  it  ha«  heen  obsen-ed  to  follo\v  removal  of  the  te8ticle8e8pecialiy  alamt 
the  period  of  Iheir  greatest  funcliunal  activity,  and  from  their  cumplele 
destriiction  nr  atniphy  from  injiiry  or  disejise. 

Shnuld  the  pjitient  desire  to  lie  rid  (»f  the  defGrmity,  the  nipple  uiay  be* 
prcsterved  by  making  a  curved  iucision  at  tlie  lower  inargin  of  the  breast, 
uud  ihen  iliasecting  up  the  iuteguments  Irum  ita  anteriur  »urtace  uutil  ita  .ii 
upjjer  liorder  ia  reached,  when  tlie  organ  is  rapidly  disaected  away  from  the:^| 
peotoral  muHcle.  ^^ 

In/ajitUf  m<is(UU  and  the  mastitis  of  adolescence  occur  wjth  equal 
freijiieucy  in  both  Hexes,     Acufe  supjfvnttive  iiuislifis,  \vhich  is  rare  in  the 
atlutt  Miaie.  iu  UHuaIly  the  reeiilt  of  au  injiiry.     Diffvse  rhronic  intcrstitial  ^, 
maalitU  is  oceanionallj  met  with,  ])rixlucin<4  a  general  libroid  enlargemeut^f 
of  the  corpus  mamma;,  almost  ii)variably  oue  breast  onlv  being  aflected.        ^^ 

Some.  at  aiiy  rate,  of  tbeae  t'use.s  are  tertiarp  sjfpkititk  affections,  which 
a]owly  Kubside  imder  u  eourtu;  of  iodide  of  iMito^siuni  combiued  witli  the 
loual  inunctiou  of  a  meninrial  oiutment.  Siich  breimta  are  imt.  iijfreqiieiitly 
renuived  on  the  suppnaition  that  the  disease  is  nudignant.  On  neetioji  the 
corpus  mammie  ia  seeu  to  be  niado  up  of  a  couijiact  mass  of  tough,  ghetening, 
while  librous  tisaue,  dotted  htire  and  there  with  »ago-Uke  poiuts  \vhit;h  tlie 
niiaro8coj>B  fthowB  tn  be  the  duuta  of  the  parenc.liyma.  CHnicalhj,  the  oondi- 
tioii  ia  at  once  ilistinguished  from  carcinoma  by  its  hIow  progreas,  by  ita 
uniform  consistencc  and  lack  of  harduess,  by  the  absenc-e  of  skin  iuvolvo- 
mcnt,  aud  by  the  free  mobJlit-y  of  ihe  breaat  upon  tlie  (»ectoral  musule. 
Tultrrrle  of  the  male  bri^Rt  i«  vory  rare.  Uf  the  thirty-Hevon  laififta  of 
mnmmarr  tiihiereulosis  referred  to  by  l»elbet  onlv  twoocourred  iu  the  mala 

Aceordiiig  to  Williaui8  every  viiriety  of  tumour  met  wit!i  in  the  female 
brcaat  has  ita  counterpart  iu  the  male  breast.  As  in  the  female,  Jibro- 
adcnoma  is  tlie  commonest  of  the  aimple  tumours,  althnugh  it  is  verj'  rare. 
Of  tho  rarcinomaia  about  2  per  cent  occur  in  the  male.  The  tumour  is 
almost  invariably  a  typical  cireuniscribe«.!  Hcirrhun,  possessiug  the  same 
naked  evo  and  niicnwcopic  charaetera  as  iu  the  female.  The  diseasu  ruiis  a 
similar  course,  but  the  progresHis  slnwer.  Several  cases  of  epitheiiomu  o/ 
tke  nipple.  have  l>een  recorded  in  the  male. 

The  treatmeiit  of  mauimary  aftections  in  the  mole  is  carried  out  on 
precisely  ainiilar  lincs  to  those  in  the  female. 

UTERATURR— General:  1.  Conrr.iL  ttvuoMtn  of  the  Srftat.  1828.— 2.  Velj-kar. 
TraiU  tUt  maladiea  du  seiit,  1&54. — 3.  blLLKuTH.  "  KnnkhdtBtider  Uruatclrib>«l],"  DetUscht 
CA»V.,  Uet  41,  18S0.— 4,  BniKKTf.  HoUiies'  S>j*lfin  i,/  .Vurf^rn/,  vol.  iii.  1883.— S.  BllYANT. 
Diteovet  o/lhr  Brtatt,  188".— <t.  Dki.brt,  DffLAV,  and  BHtLU«.    TraiUd«  (JMintrji*,  t.  tl — 


ItASTUUBATION 


343 


^  OhMBL  American  Siftt.  ef  (IgiMcol.,  vol.  U.  1888.— 6.  AVilliahs.  Di»ea»t»  •fth€  Snoft, 
ISM.— 9.  ShEILD.  Divavi  ofthe  BrtaH,  18V8.^10.  AnokiikR.  Hamlhutk  der  Pmitiadken] 
CKiruri/u,  Bel.  ii.  BehuhaniiI,  Bkunh,  uid  MlKiaicz,  1900.  AaatoBiical :  10.  CvorRH. 
TIm  AiMtomjf  o/ tht  Brratt,  1840.-11.  Saitkv.  TraUi  danaUmie  dtaeripCivf.  1871.— 13. 
Hbmlk.  Atutttimir  dta  ifenseMen,  Bd.  ii.-13.  Hknnio.  Archir  fšr  Oy»aol. .  M.  ii.  1671. 
—14.  LANOHAfs.  /bid.,  Bd.  viti.  1S73.— 15.  Heiv.  Jrchiv /lir  mikroi.  Atutt.,  M.  xi. 
ftlid  xii.— 1«.  STlLKa.  Ritn.  ifal.  Juur.,  Jim«  atiJ  July  1892,  and  Traiu.  JdUn-  Mnl.-Chir. 
Soc.,  vol.  xi.  1691-93. —17.  Sfui-LTZB.  Anat.  Aniti^fr,  1992.  CoBK«nlftkl  AnomallM :  1. 
LElfHTKSKTURN.  Archiv  far  Path.  Anat.,  Bd.  Ixxiii.  1878.— 2.  Bkitr.  Jmtrtutl  o/  Anat. 
ami  Fhtft.,  vpL  siii.  1879. — 3.  Ca«kuo."(.  Ihid. — I.  CiiAJil'>'i:v».  M<*t.-Chir.  Traii3., 
ToL  liii.  18i«.— 5.  McOiLLiouDDV.  AVi«  Vorl-  iicd.  Jiteoni,  OoL  10,  1891.—«.  W||.lUUS. 
Jevmai  o/  Amti.  and  Phya..  vol.  xxr.  1891. — 7.  ^'iKPEiuiUKiK.  fk»  Ban  dr«  MenteArm^' 
1893.—^.  CuAiirMKYS  nnd  BowLBY.  JIW.  CAtr.  TVniu.,  1896. — 9.  JchkTsoupson.  t/tutrt. 
Jimnt.  i>f  Animatal  Polk.,  Jan.  1805.  Bjpartroph;  :  !■  S<'iirHAi.i'ii.  Arefin /Ur  klin. 
Ckir..  Bd.  xliii.  SasUtU  ud  Cjrttie  DUmm  :  1.  KEiautt.  Jtec.  dt  Ckir.,  1883.— 8.  BtiUM. 
Artkiv /ut  difnif.,  Bd.  Sliv.  1S&4  ;  ,SafnuU,iny  Klin.  t'ortraye,  Nr.  282,  181*«.— 3.  Si'lilM- 
)IBl.tirH<.;n.  AreAiv/6r  klin.  Ctiir.,  Bd.  xli*-.  1S92,— I.  RubISimj.v.  tanat,  Jiino  1»,  1892.— 
5.  Dblkkt.  Buli.  d4  la  aoc.  anat.,  J«n.  1»93.— 4.  KaKio.  Centralbl.  /6r  Ckir.,  189U.~7. 
SARrehT.  Deulteh«  Zt*t*Ar. /ar  Vhir.,  Bd.  xxxviii.  189^94.  TabereulcMU:  I.  DrnAit. 
TfaiH  ilv  Puift,  1881.— 2.  Ohkachril  An/>iv /Ur  klin.  Chir.,  Bd.  xxriii.  1883.— J.  Roix. 
D«  la  tubemilcM  vmxntaairr.  Fu-iit,  1891. — 4.  MANtiur.  Kntritgt  ^ut  klin.  Chir.,  Bd.  viiL 
1891. — B.  LoTllBlsiiE.'«.  It'ifwr  klin.  iroeMemch.,  1897. — 6.  WarI)en.  Medieal  J!ecord, 
I8W.— 7.  BAlJn-KAU  and  Le  Coint.  AnnaU  o/ Surrjrry,  vo).  ii.  1898.  S^phllia  :  I.  <'"i  riti. 
X«u«^  Jtino  9,  1694. — 2.  FoittNlKK.  /,fs  tJianerts  rjdm  /^^nitatue,  16^7.  ActloomrcOBlfl : 
t.  MCllrr.  iiiinth.  mfd.  IVoekmth.,  1894.  Simpl«  Tumonn:  1.  LarhK  aiid  CoTNR. 
Trviid  da  tumturi  b^ni^fna  dv  Kin.  Vuia,  1876. — 2.  TiioM.vs.  ^•'tie  Vork  M<d.  Joum., 
April  1882,— 3.  SrHMlTiT.  Beitr&gt  zur  klin.  Ckir.,  Bd.  iv.  1888  9.— 4.  PocUBS.  Arehit 
/ar  klim.  Chir.,  Bd.  xlii.  1891.— 5.  ScHlJiMEi.iivsca.  ArfAirjbr  klin.  Chir..  Bd.  xliv.  18M. 
— 6.  JuuN-iKiN.  Laučtt,  vol,  i.  1894.  SarooiBat&:  1.  Johnaok.  tAuttet,  voL  L  1894.  Ou^J 
etaontk:  I.  Mihihk.  Jftd.-Chir.  Tmn*.,  rol.  i.  1816. —2.  >*rNN.  Caneer  af  tX*  Br«aitJ\ 
1882.— a.  Heipemuain.  Arthir/Ar  klin.  Chir.  1S&9. — I.  Stilke.  E-lin.  Mtd,  Joum,, 
Jiio«  nad  July  1893 ;  Jirit.  Mni.  /mtm.,  Jud«  17,  1899.— 6.  MtiETOK,  Pnil.  Sopt.  24.  1892. 
~6.  Beaplei.  7>»fw.  Pnth.  Soc.  LondoH,  1892.— 7.  JouH»o».  Lantrt.JuDU  23,  1894.— 
8.  Halsteju*.  Johna  Htrpkit*  ffoap.  Jirj>$.,  vol.  iv.  Na  «,  1894  ;  AntutU  a/ Svrgtrv,  toL  ii. 
1898.— 9.  Chkvse.  "Object*  ami  UmiU  oF  Operations  for  Uancer,"  Lctt«inii»n  Lcotiirrs. 
tSM;  Brit.  Mtd.  .Tourn.,  Mav  7,  1898;  /rfiiuvi,  Marah  18.  1899;  PracUliuner,  April  1899. 
—JO.  SllKiLi*.  Hrti.  Med.  Jvum.,  vol.  i.  1896.— 11.  Beatimin.  Lnnct,  Julv  U.  I»»«jj 
JIra.  Mtd.  Journ.,  Feb.  15,  1899.— 12.  GoLUHANN.  BeUrigt  2ur  klin.  Chir'..  B'1.  XTlii. 
1897.-13.  Okrota.  ArtMr/iirktiH.  Chir..  Bil.  liv.  )897.— 14.  Mav.  Lnnt^l  aiid  Uril.  .Vtd. 
Jnvm.,  ral  i.  1897.-15.  Uekmak.  ZaHtet.JaMU,  189S,  and  Ai>ri1  1^  1699.-16.  B(  rus. 
BrU.  Mrd.  Joum,,  Dw.  31,  1898,  luid  Tht  Oprralitt  Hur^/trj/  v/ Jfatig.  Diuitsf,  1900.-17. 
UfjrtRH.  Archiv /ar  klin.  Chir.,  Bd.  Iviii.  1699.-18.  Boru.  Laneet,  April  2i>,  l)ilt^9.— 19. 
Bavkb.  Litlaomlan  Lanu.,  Brit.  Mtd.  Jottru.,  vol.  i.  1900.  Daet  Cuio«r :  1.  Bo^i.uv.  St. 
BartM,  Hamt.  JUpi,,  vol.  xxiv.  1888  ;  Lanett,  June  10,  1893.— 2.  K..iiinm)K.  T.nnf'l.  Jnly  9, 
tS92.— S.  Jon^M>M.  Lontet,  vol.  i.  1894.  Pigat'i  IHiUM  of  tba  Nlpi^i :  1.  i'A<)CT.  St. 
Bartk.  y/i.jtp.  Hrport*.  vol.  x.  1871.— 2.  BtTLIS,  TVam«.  Mtdita-Chtrurg.  .Sik.  I^nvlan, 
♦ola.  lix.  aud  lx.  1870-7.— -"I.  TlUi*.  Jhid.,  vol.  lxiv.  1881.— 4.  DaKIEK.  C"}uj4rM  rmdut  dt  la 
soe.  d4  biot.,  1889. — i.  WtCEHAH.  MaJtulig  de  Paya.  rarts,  1890. — d.  Ill''n.'HlKiiO?(,  jimr. 
7V«M.  Path.  .Sbc  I^Hdon,  vol.  xU.  1890.-7.  Buw:.iiy.     Tranf.  M«d.-Ckir.  Soc.  Imdtm,  1891. 

Mania.    Srr  Insanitv,  Dkukium,  Alcohomsm. 
Massage.     .*^'  Phvsical  Epucation,  Tiikiiahbutics. 
Mastoid.     .sv  Kak. 


Masturbation.     s^«  alvt  Vice. 

Ma^MIRUATION  ia  tlie  artitiuuil  escitement  nud  gmtification  of  8exim1 
pumoD.  It  is  moBt  freti«ontly  tnot  with  in  youth.  e,s]wi;ially  in  buvs  aboiit 
puberty,  but  »orne  pronuimced  tnusturbutors  uro  nmmeil  |Mira«iui  of  Uitli 
MX«».  wh<>  ituuitiirbAU;  iiotwilli»liiuding  full  faoilities  for  onruiid  intcr- 
oounie.  0(xuiHiofiHny  in  very  youn}{  childrcu  a  kiud  of  scxuiil  Hranam  im 
inducrd  by  very  Hli^lit  Lrrilation,  suuh  tut  u  eiiuilLHl  in  handlin); 
the  |Jartfl  nr  by  pliimoflin;  while  thi«  \n  imt  trm*  niiutltirhutiuu,  ti« 
muob  onre  und  titloutiun  cannut  U?  puid  to  thu  di:twtion  und  corivclion 
of  ihiit  tmbit,  na  there  is  no  doubl  ttmt  it  preti  18} kmkta  ici  inosturbutiDn  in 
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later  years.  Alodktirbation  iu  woinen  is  more  frequeDt  th»n  is  commonlj* 
Buppoeed.  It  i8  aasocitLted  not  ra.roly  \vith  the  nervous  irritability,  vfayward 
faucitis,  and  iinudeecript  ailiuButa  of  Iiy8terical  girls,  and  the  habita,  amuse- 
inents,  and  litorature  of  certain  cla8»f.^s  nf  8*x:iety  are  1(hj  apt  to  encourage 
the  vioe.  About  the  age  of  thirty-three,  when  the  chance  of  mamage  is 
getting  faint,  and  again  about  tho  cliioactorio,  floiiic  people  esperienoe  ereat 
Bexual  irnUbilitv,  of  whii-'h  tliiH  practice  ia  loo  ofteu  the  rcsult  CYcllowlee8). 
Not  infTequently,  however,  the  habit  is  more  itr  leBS  con8uiously  acquired  at 
or  about  the  age  of  puberty.  The  foUowing  extract  of  a  letter  received  by 
the  writer  froni  a  young  hidy  who  complained  of  general  depreasion  and 
Blight  leiicorHuL«,  is  8lrikingly  characteriatic : — "  I  wa8  so  8orry  1  did  not 
teli  you  soniething  yeHterday  whifh  lias  htfti  weighiug  ou  iiiy  niiiid.  Wheii 
1  wa8  Bmall  I  gave  way  to  a  bad  habit,  and  I  tind  it  moro  and  more  difficult 
to  give  up ;  I  hod  no  idea  it  would  do  me  any  harm  till  I  gTew  older,  and 
theu  my  comrnou  aense  told  me  it  would.  Would  you  let  me  know  \vhat  you 
think  about  it  when  vou  write  tfl  me  in  Ltimlon  i  If  it  really  ia  the  canae, 
I  supposc  nothing  elše  can  be  done,  and  ali  I  ean  hopo  for  is  tu  dic  ua 
i]uii::k1y  as  iKiasible."  This  estrapt  ilhmtrat««  Widl  some  of  the  bad  reaults 
of  the  habit,- — a  atate  of  ntental  depre-saion  which  i«  exofiedingIy  difticult, 
and  in  aonio  caees  well-nigh  imposaible  to  eradicate.  The  same  condition 
ia  boy8  induces  iu  the  early  stagea,  not  so  much  a  state  of  deprcseion,  as  a 
8hifty,  un»traightforwttrd  appflai-ani;e  whH;h  iimy  be  vi;ry  characteristic.  In 
cither  Hex  and  at  any  age,  \vheu  the  habit  is  persiste*!  in  and  allowed  to 
dominate  tho  individuiil.  moral  and  mentnl  degeneration  inevitably  followft, 
and  progrosaea,  8lowly  it  may  bo,  bat  surelyj  to  moutal  dissolntion. 

The  Treatiiient. — While  it  ia  eaay  U>  fonnulate  correct  IaW8  as  to  tre&t- 
ment,  it  in  comparatively  rare  to  find  them  eflectivelv  applied.  It  is 
probahly,  as  a  nile.  unwise  to  treat  confessions  from  apparently  lieaUhy 
indi\'idual8  in  too  serious  a  mauuer.  \Vo  should  rathcr  point  out  to  them 
the  uudesirable  rusult«  wliich  muat  inevital'ly  result  &«m  a  coutinucd 
gratilication  of  an  animal  instinct  in  an  irregnlar  manninr ;  lliey  should  at 
the  same  tinte  l>e  directed  to  get  their  minda  thoroughly  i>ccupied  witli 
other  and  m'ire  wholesomc  subjects.  The  indnlgonce  in  muscular  eserciaes 
of  a  kind  congeuial  to  the  patient,  aud  to  au  extent  auOicieut  to  induc« 
physiologiual  fatigiie,  ia  one  povverful  remedy  in  thia  dirtMitiim.  Čare  must, 
however,  he  taken  in  the  reconiiiiendation.  e.ff.  the  patient  l>efore  referrecl 
to  could  not  cycle  as  the  movement  wa3  a  prejudicial  one.  In  aU  cases,  then, 
greater  benelit  will  acrue  from  this  line  of  treatmeut  than  by  any  other 
which  lookB  ton  closeIy  to  tho  meroly  moral  aspects  of  the  question. 

In  addition,  ordinary  tonie  lemedies  directed  to  impress  the  general 
rauecular  relaxation  and  nervous  weaknea8  will  be  of  great  service.  With 
regard  to  local  treatment,  fevv  vvortls  muat  auRice.  Couuter-irritation,  as  by 
blisteriiig  fluid,  i^r  a  Htrong  antiramiial  nintment  applied  to  the  penia  aud 
fore-akin  may  U;  nsetnl,  but  there  ia  alwftys  the  riek  of  fresh  irritation  \«ing 
eet  up  by  the  after  sensation  of  itcbing  in  the  hoaliug  procesa.  In  boy8  at 
Bcboul  it  is  u  gocKl  plan  to  8ew  up  the  troiiaera'  pocketa.  As  to  drugs, 
broniidea,  either  alone  or  in  (x>njun[:ti4jn  witb  caanaliia  indica  or  other 
Bedative,  may  Ihs  serviceable,  but  on  the  whoIe  more  is  to  be  expocted  from 
general  touic  remedies.    (See  also  "  Vice.") 

Maternal  Impressions. 

See  also  IIerbditv. 
ffistorical  Xotc. — The   notion    tbat   emotiona  and   mental  states  of  the 
mother  duriiig  pregnancy  may  so  affect  the  fo-tua  in  her  womb  aa  to 
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impress  on  it  or  in  it  atructural  alterationa  which  clo8ely  siinnlate  tho 
materual  iinpreasiona  is  of  great  antiquity  and  of  practicall^  world-wid6 
distributioD.  At  tiret  it  vas  not  advanced  as  a  Uienry  of  cauBation  of 
monstroeities,  btit  simpij  as  a  means  of  explaining  the  dilferencee  of  oolour 
of  the  fikina  of  thc  youitg  of  men  ond  unimiils.  For  instance,  the  reader 
needs  ecarccly  tu  I«  remiuded  of  the  uarmLive  of  Jocob  and  the  peeled 
white  strakes  on  the  roda  which  were  piit  before  Ihe  flocktt  when  tht!y 
conceived  at  the  wat€r  troiigbs ;  "  the  flooks  brought  forth  ring-atraked. 
specklcd.  and  spottcd."  The  theory  or  belief  vras  alao  convenieDtIy  advanced 
to  explain  the  birth  of  a  black  chUd  to  a  white  uiother  and  a  putativo 
vrhitt!  fatlier:  the  mother  had  l>een  looking  at  tlie  piotiire  of  a  Moor!  In 
the  next  plaC'e,  the  notion  wa8  acc«pted  as  the  solvitiou  of  tlie  origin  of 
mothera  marka  or  n^vi;  thut  Uippocrates  held  tlkia  belief  is,  bou-ever, 
doubtful,  for  the  treatise  iu  vvhich  the  staunient  occure  {De  Snper/atatione) 
is  geueraUy  regarded  now  aa  the  work  uf  another  hand.  I^ter,  the 
maternal  impression  theorr  vras  accepted  aa  a  itosaible  explanation  of  the 
birCh  of  hairy  infantA — the  motlier  had  l>een  inteiitly  gazing  during  her 
pregnancy  at  the  picture  of  Johu  the  Baptist  in  hia  hairy  garment.  Kjn)illy, 
it  oame  to  be  appUed,  and  io  most  ingenious  way8,  to  aocount  for  ahnoefe 
eTery  kind  of  aQomaly,  malfonnation,  and  moDstrosity.  During  tho  sijE- 
teenth,  aeveuteenth,  and  eighteenth  centuriea  the  idea  of  the  poteucy  of 
matemal  impreteionH  undenvent  some  iotereeling  eipansiouR  anil  vartations. 
It  vras  thoiight,  for  instance,  that  if  the  uiother  at  the  moment  of  the 
impreaiion  touched  a  part  of  lier  t>ody  tho  fcetus  in  hcr  womb  would  8how 
at  birth  the  mark  on  the  part  of  his  lnKiy  corre3i*ondiug  Ut  that  touched  by 
her ;  this  was  ckirapsj/,  and  the  wumau  vas  advised  to  be  wiae  ond  alwaya 
touch  a  j«rt  which  vvas  naturally  concealed  by  the  clothea !  But  it  waa 
aleo  believed  that  the  impression  might  somctinios  be  eounteractod 
allogcther ;  and  Swammerdam,  in  1672,  reUted  huw  a  clever  woman,  who 
had  iiiifurtuuaLely  aeen  a  n<tgro  in  her  prcgnaucr,  iu  order  tu  save  lier  infant 
fmm  heiiig  bbick.  wa8)ie>l  hereelf  in  warm  water.  with  Lhe  resull.  nearlv  if 
not  quite  Battafuetory,  that  the  infant  wa8  born  whito  ali  over  save  in  the 
Rpaoea  betvrccn  the  fingera  and  toes  and  iu  the  groovea  of  the  fac«,  placea 
vbicb  tbo  molher*.-!  abfutions  had  prcsuniably  not  Uiuched '  Boahtkes  bbe 
sllcged  |K]wer  of  maternal  meutal  impressions  had  reached  itB  highest  leval'-; 
vhen  Thomas  Bartholin  madc  thc  statement  that  a  lady  had  conoeived  a 
child  by  hor  husband  who  had  been  ubseut  from  her  for  four  ycar8  through 
the  iuHuence  of  iuuigination  ("  m\a  iuiaginationis  virtute  ").  Tlie  eighteenth 
cei)tury  witDea8ed  the  lir»t  sorioua  and  suocessfu)  critici-sm«  of  the  impreasion 
theorr.  In  a  work  publiahed  in  the  firat  instanco  anonymoua)y  (1727), 
Blondel  dealt  the  notiou  of  the  piitenev  of  the  mothor'a  mind  over  hor 
infanta  boilv  a  deadly  blon*.  Very  Kkitfully  did  be  maruhal  Iiis  facttt :  and 
with  no  fiinall  degroe  of  humour,  and  with  n(>w  nnd  then  somti  biting 
Huuituii,  did  be  stute  his  argumenta  und  rvfute  the  a»M>rtiou8  of  tb<is«  whom 
he  deligtitt-d  to  call  "  imaginatiouiAte."  He  firat  appealed  to  exp«ruiux,  and 
Aliowed  tlmt  imnresaions  ofteu  occurre<)  w\mh  were  not  foUowed  by  markft 
or  anomaliea  of  tbe  fietua,  and  thnt  defonnitiea  were  met  vrith  iu  caeett  in 
which  no  impreasion  waa  aJicged ;  second.  he  invoked  reaitftn.  which  aeemed 
to  Bay  that  aioce  a  woman  oould  not  by  thinkiug  about  it  mark  her  owd 
hodv,  it  WiiA  nut  hke]y  thut  sbe  vrouM  lie  able  to  i]o  00  iu  the  caM  of  thft 
infant  tu  Iiur  womb;  and,  tliird.  he  brought  forvanl  lhe  anaiomieal  argu- 
ment«, that  thero  waa  no  nenrous  communicatiou  btitvreen  tho  mother  and 
ftvtUB  along  whtch  impressions  could  pass,  and  that  there  waa  no  direct 
ciicuUition  of  blood  from  tbo  one  to  the  other.     Thc  sjiirit  of  criticism  ihua 
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iufused  into  lite  siibjoct  by  lUondel  wa8  reinforcod  by  Qiauy  of  the  wnters 
who  ibllovved  lum ;  aml  Bellet.  Monro,  and  Haller  empliasised  and  at  the 
same  tinie  estahlishctl  on  raore  8cienti6c  grounds  the  main  argumenta  which 
had  been  brought  forward.  Neverthelees,  the  nineteenth  ceutury  opened 
with  the  qucstii>n  of  matcrnal  impressious  stili  unaolved:  there  were  some 
\vho  believed  uuidicitly  in  tb«  |K)w«r  of  llie  uiut-hers  uiiud  over  her  iufanfa 
body ;  tlien?  were  oLhcrs  Nvhnso  diRlieliff  wa«  troniplete;  aml  there  werB 
those  who  took  au  intermediate  positiou,  and  gave  a  partial  adheaion  to  the 
thcory»  cndcavouring  to  i-cconcile  the  traditioual  belief  with  the  špirit  of 
modem  BcieutUic  inqiiiry.  Thaae  who  held  the  intermediate  poaition 
ex|>lained  the  resnlts,  not  by  an  itnnie<liate  niental  efrect,  biit  hy  preseure 
hrouj^ht  to  bear  upon  the  ftutuB  thro%'h  uterine  contractions;  they  alao 
werc  forocd  in  some  cases  to  aduiit  a  materaal  or  tcttul  prcdisposiug  cau&e 
which  made  it  poBaible  for  ati  iuipresaiou  to  be  efVective.  It  is,  however,  a 
Btrikinjf  fact,  that  (luring  the  nineteenth  centurj"  tlio  teratologista — tliose 
who  have  8cientiKcalIy  investigated  the  cansca  of  nionstrositlea  and  fostal 
niorbid  states — have  aliiioRt  without  exc'.eptiou  rejected  the  theory  of 
nmterual  inipresaions ;  alongside  of  tbis  we  have  to  take  notice  ol'  the 
oxtnu)rdinary  rcjuvcantion  of  the  ancient  doctrinc  among  the  obstetricians 
of  the  United  Statca  of  America.  So  ihat  it  must  be  said  that  the  nine- 
teenth, like  the  eighU^enth  i'entury,  close»  witli  the  »uhject  of  matemal 
impressions  stili  a  debated,  if  not  perhaps  a  debatable  one. 

/Uustrative  Cmes. — The  foUowiDg  cases,  which  were  ali  brought  under 
llie  notice  of  the  writer,  will  serve  as  instauces  of  somo  of  the  forma  that 
the  belief  in  raaternal  inipros-tions  niay  tjike.  Theru  is  the  caae  of  the 
nervous  woinan  who  had  been  frightened  dnring  tlie  early  months  of  her 
preguancy  by  a  fricnd  who  had  thro\vn  a  fn:»g  at  her ;  she  gave  birth  to  an 
anencephalio  foitiis ;  and  again  in  the  ncxt  pi'egnancy  the  i^esult  wa3  au 
aueneephalie  infant, — the  anenuephaliu  iuon8tro8ity  beiug,  it  is  asserted. 
diHtinctIy  frog-liko.  There  is  the  caae  of  the  two-and-a.hRlf  uiontha'  pregnani 
womttn  importuned  by  a  deaf  and  dumb  pedlar ;  she  refused  to  buy  any  of 
his  wares,  whereupon  he  foIlowed  her  and  struck  hor  on  the  back ;  she 
brought  forth  a  child  who  wae  aud  is  deaf  and  dumb,  although,  it  ia  added, 
she  hati  not  antiiTi[)iite<i  any  harni  to  her  infant.  There  ia  the  t^ise  of  the 
child  born  minus  the  little,  ring,  and  middie  fingera  of  the  left  hand ;  the 
mother  when  about  three  months  pregnani  hod  seen  another  of  her  childrcn 
very  nearly  amputato  the  little,  riug,  aud  middie  fingers  of  his  left  hand 
wliile  playing  with  a  \vood  cluipper.  Tfieru  is  1\\q  euae  of  the  mother  who 
had  been  much  impressed  during  her  preguancy  by  the  8tory  of  the  birth  of 
ao  infant  about  whoBe  9ex  there  wtts  some  doubt ;  ahe  herself  gave  birth  to 
a  child  sufferiug  from  ectopia  vesicic  and  epispadias.  There  is,  Knally,  the 
caae  of  a  woman  who  during  her  pregnam:y  \vaa  much  alarmed  by  being 
toM  that  she  had  gmve  henrt  diseaso;  her  child  has  turnod  out  to  be  an 
imbeeile,  The  Uat  of  examples  might  be  prolonged,  for  hairy  mevus,  hare- 
lip,  exomphalr>s,  congcnital  blinihicMs,  and  cvon  unitcd  tvvius,  have  aH  been 
jiacrilMid  t<i  niHt«rnal  inipresaionn;  but  the  recital  of  tliese  Btories  can  hardly 
aervo  any  useful  purpose. 

Estimate  o/  thepreatnt  PotiHon  of  tke  Mati^rnal  Impreseions'  Controversy. 
— It  niay  \vell  be  said  about  this  thcory  that  it  ia  wonderful  alike  in  its 
wide  estensioa  in  tirne  and  spaee,  aud  in  ita  hnu  hold  upon  the  minds  of 
hoth  profesBion  and  Iaity.  To  those  nie<liefll  men  who  are  oppoaed  to  it,  it 
haa  shown  itself  most  disappointinglv  vital ;  to  those  who  have  wi6hed  to 
dcmouatrute  its  truth  it  has  been  most  BtrikiQgly  deatitute  of  scicnlilio 
proor.     In  ita  support  is  a  marvellous  mass  of  evidence  of  the  pont  hoc  trtjo 
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prtfptrr  hoe  kind;  arrayed  against  it  are  the  acientific  theories  of  biolof 
whic}i  bave  becn  gruduiilly  uud  kU^riousIf  buUt  up  more  espcciullv  iu  tbe 
ceDtury  wliieh  hoa  juat  closed.  To  the  študent  ol'  uDteDatal  pathuiogy  the 
theory  of  matemal  impresaionB  haa  been  a  uiisfortua«  tind  a  hindnince. 
MaDy  instrurtive  casea  of  fcetal  dincaae  and  deforniity  hare  been  practieally 
loat  to  scieuce,  the  observer  haviug  been  so  occupied  iu  tracing  a  resemblauce 
to  some  bird,  bojist,  or  Hah,  as  t«)  liave  Iteen  quite  Miud  to  or  forgetfiil  of 
the  evident  und  manifei^l  unatuuiical  and  palhulogica]  detaile  of  llie  H{MH;i- 
nien.  In  thie  senee  the  theory  has  been  the  grave  in  \vhich  a  great  deal  of 
fcptal  pathology  has  Iteen  buried.  It  bas  nearlj  ahvajs  bapjiened  tbat 
whcu  tbe  laaternal-impreaaiou  idea  hoa  been  given  prominence,  exact 
aecounts  of  amiLouiiciil  diHsectiouB  have  beeu  markedly  abseut.  In  thia 
way  ita  infliience  upon  scientiHc  medicine  has  been  a  ma1e6cent  one. 

Ibit,  it  may  be  said,  thia  retarding  effect  upon  the  progreas  of  antenatal 
patholog)'  may  be  aduiitteil.  and  yet  there  may  be  truth  iu  the  theory, 
some  ainall  degree  of  truth  at  least.  WeU,  in  order  to  ceutraliae  our 
knovrledge  on  this  point  let  ua  discuas  tbe  mattar  under  twu  headinga  or 
t|uc6tiou».  Kint,  does  a  detinite  impression  upon  a  preguant  woman'R  miud 
ofUrn  or  ever  cause  a  defect  in  the  fo^uB  c;loeeIy  resembling  the  thing 
pnulucing  the  impreesion  ?  and,  sef^ond,  has  the  atate  of  the  motber'8  mind 
during  geatation  any  eH"cct  upon  her  unboru  infaDt's  developraent  i 

Tlie  tirst  i^uestion  umat,  iu  tbe  \vriter'B  opiuion,  be  ananered  iu  the 
negative.  The  cloae  ecrutiny  of  the  ca»t6  whicli  have  been  udduced  as 
proofa  of  the  potency  of  maternal  imprefisions  Bhow8  them  to  have  t>een 
accidental  coinoidcncea  and  not  the  rceults  of  the  alleged  cause.  Their 
great  uumber  is  uothiug  in  favour  of  tho  view,  for,  bowever  many  thoy  are, 
they  are  .stili  far  fe\ver  than  the  cubuh  in  whicli  no  effect  foUowed  the 
incidence  of  aa  impreasion.  InnidentAlly,  I  uiay  remark  that  T  have  had 
in  my  own  practice  aevoral  uiaes  wbich  «eemed  to  contaiu  ali  the  neceeaar}* 
elementa  for  tbo  production  of  an  etTective  impreasion  if  it  wero  at  ali 
pcesible,  and  yet  uo  such  effect  wau  in  any  čase  produued.  Again.  no. 
scientiKc  eiptanation  of  the  modu*  oprrandi  of  such  impreeaiona  has  ever' 
l>een  advanc«!.  l)oul)tlea8  the  mother*8  mind  may  l>e  more  sensitive  to 
impn.*-HaionB  during  pregnancy,  but  this  does  not  in  the  least  degree  explain 
how  the  foi^tal  body  cau  retlect  like  a  mirror  tbe  influences  actiug  upon  tbe 
mutbera  mind  ur  lKK)y.  Further,  it  is  well  known  from  the  titudy  of 
embryology  that  ali  tbe  great  formative  eventa  of  enibryonic  life  are  alreadj' 
nearly  ooni])let^'  by  the  Rixth  wcek  of  gestation ;  and  it  is  douhtful  vhether 
iimny  womeu  kuuw  defiuitt!ly  that  tber  are  pregnaut  al  the  aocoud  uionth. 
Tenitol<)gy  gives  ua  no  grounds  fnr  tbe  lielief  that  auch  a  mon8tnituty  aa 
aneiiecplialy  eau  bc  produecd  at  aDy  tirne  in  antenatal  life  after  the  second 
month. 

\Vich  regard  to  the  »eeond  qucation,  tberc  can  be  no  doubt  that 
prulonged  or  KtrougIy-marked  mental  atatea  of  the  motlier  may  alfeet  tbe 
devclopment  of  the  fietua  in  her  utenis.  That  Ruch  oao  prodnoe  ahnrtinn  in 
not  denicd :  aud  that,  short  of  producing  miscarhage,  they  cao  al»j  load 
thrini]^'h  vaM:uljLr  and  uutritive  tlisturbanees  to  irregul&ritiea  in  eiiilir>'o- 
gonitfitt  iH  proUihle.  Times  of  great  natioual  <liatre8B  navu  sometimua  iHien 
lolInw(Hi,  aa  vaa  the  nege  of  Pariš  in  the  Kranco-PrusKian  war,  by  the  birth 
of  a  large  numU-r  of  infants  6howing  bodiIy  and  mental  stigmato,  Kut  it 
muBt  alHo  i«  Imrne  in  mind  that  in  additiun  to  thu  mental  pertuclution 
prasent  at  Kucb  times  we  have  also  got  U>  taku  into  aucount  and  iilliiw  fur 
tho  bul  fttod.  the  defectivo  hygieno.  aud  the  fr»quent  epiiltninej*  nhirli 
provail.     ]'robably  the  terrur  and  anxiety  of  a  siege  are  lete  im|xirtantj 
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ractors  ID  inrinencing  intra  -  ntehae  de^*elopnient  than  the  famine  and 
pestilence.  Again,  the  progresB  of  the  investigation  of  the  prohleme  of 
Aotenalal  pathologv  bas  jielded  and  u  stili  yieldmg  results  vrhiob  go  to 
prore  that  fuetal  diseaaes  aud  also  embr^onic  dL<turbaoc«a  (causmg 
monstrosities)  are  produced  by  the  f«me  cauaes  aa  lead  to  diBeaaa  and 
morbid  processes  at  an^  otber  tirne  of  bfe ;  among  tbeoe  canaes  tbe  in6aenoe 
of  tbe  luind  may  be  aaaigned  a  place,  but  not  an  important  pUoe.  In 
conclusion,  it  luaf  be  add^  that  it  bas  aometimes  been  atated  that  tbe  state 
of  the  fatb(3'*a  luind  at  the  moment  uf  vunceptlun  bas  some  tnflnence  in 
dctenuining  the  fnture  condition  nf  his  ofTsprin^ — a  patf^mal  imprassion. 
It  need  <jQly  be  aaid  that  there  is  less  evidence  in  favour  of  the  potenc/  of 
a  paternal  than  of  a  maternal  meutat  impresaion.  The  theor)'  bas  alao 
invaded  another  regiun  of  diaeuHaiun  and  delate  wbicb  bas  been  pnnmnanUj 
before  the  medica)  profeaiion  latelj — the  queHtion  of  Uleyony.  \\y  telegooj 
18  meant  tbe  alleged  influence  of  a  previous  sire  upon  tlie  oOspring  of  tbe 
Bauie  mother  bj  a  later  sire.  It  bas  been  thougbt  that  the  mother*s  mind 
BOts  upon  her  later  progeuj  and  iuiprints  upoD  them  remiDi»cent  traces  of 
likeness  to  the  tirst  sire.  iVnothcr  vievr  mamtoins  that  in  the  act  of  coitaa 
nr  during  pregnane/  otber  ovubs  iu  the  uvary  beaide  that  wbicb  is 
impregnated  ahare  in  the  paternal  influence.  The  que8tion  of  telegUDj — 
that  mysterioa8  wiTe]eaB  telegrapbj  of  antenatal  Ufe — is  stili  s^^h  Judu*. 

LITeRATUKE.—BAU.AMTTNS.  J.  W.  Trata.  Edimb.  Otal.  S«.,  xri.  7.  ]«91 :  MnH.,  xvu. 
99,1892:  <rfnn.,  mi.  2.'i>(,  1H9IL  (The  Uat'ii*n)«l  nferenoeoivu  the  biblioin^ph}' of  tbagol^ecl 
np  to  18M.)-Bi.AiKiE.  J.  B.  TtnUcIoifin.  u.  167,  !»«&.— Bon fhi>,  W.  S.  M^d.  Bruf.  xxt. 
]680,  IS97.— Wbitix(1,  A.  D.  Unit.  Med,  Mag.,  iz.  328,  1  aM-97.— Mxvnx,  C.  H.  Tnnš. 
S<mth,  Surf.  and  ftjfnee,  jtmoe.,  ix.  321.  1897.— Whits.  O.  B.  Med.  Mag.  Loudon,  *i.  3M. 
1817.— G*HDix«l^  C.  r.  Avktr.  Jount.  ObtL.  izirti.  311. 1898.— Lbvih,  B.  F.  Amtr,  JomriL 
<Atl..  x\.  84,  189«. 
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Pbkvju,e?(ck 

Typb  and  Fatalitv  . 

srbkad  asu  isfectivitv   , 

Incitbation   ANT   CotTSSB    . 
Analvhm  op  .Svmptoiu — 

Kmption 

Catarrh 

Glarvluiur  A^9clv/n 

Ttntfinratnre 

Puim  and  Retpirrttinn  . 

SvN0NYM8. — Morbiili;  Vr.  Rougeole  ;  Ger.  ^fa»en^. 

Measi.gs  ie  a  apecitic  infective  fever,  attended  with  a  chaiacterlstic 
macubir  eruption,  and  iividesiiread  catarrh,  affecting  cluefl/  tbe  reepirator/, 
na8»l,  and  ocular  mucona  membranesL 

Pbkvalenck. — Measles  may  be  said  to  be  endemio  in  moet  parts  of  tbe 
world,  thougb  hy  no  lucaiiti  cqutilly  prevalcnt.  It  in  liahle  to  sudden 
epidiMiiic  e.\loii»<ionH,  the  reciirreiice  of  wltic]i  Ju  eerUtiu  Kuropean  com- 
munitiot,  al  any  rate,  la  chantcteriKed  by  Rtriking  ])ariodicity.  In  iM>lated 
commitnitiea  the  disease  will  occasionnU/  die  out  altogether,  hut  after  the 
lapae  of  some  jears,  during  which  a  BiLsceptiblu  popuLition  haa  been  groMring 
U]).  tlte  iiuportation  of  u  fresh  čase  ia  Uable  to  rt^iilt  in  a  fresh  outburat 
\Tbicli  nmy  nipidly  iLsaume  pandemic  proportiona.  Thi«  waM  well  iUuslrated 
in  the  f.a.se  of  the  Farck)  Islands,  into  whicb.  after  an  immuuitv  from  measles 
lasting  aixty-tive  years,  the  disease  waa  reimported  in  tlie  year  1846,  vritb 
tbe  result  that  in  tbe  course  of  five  moatbs  more  than  three-fourtba  of  the 
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entire  populution  were  attacked.  And  Ihe  same  tliiiig  in  eveu  inura 
marked  degree  vvag  Heen  in  Fiji  in  the  year  1875,  when  ihti  diaoaso  kos  ini- 
port«ti  into  the  country,  it  is  supposed,  for  the  firet  tinie.  In  this  instance 
BO  exteDsive  wus  the  outbreak,  uud  ao  rapid  its  spread.  that  more  thau  one- 
fourth  of  the  popuhition  iictuaU/  diod  nI'  the  di»eas6  withiu  tbree  monthii. 

Tho  exi8tence  of  meajiles  is  app«reutly  umntlueDced  by  cliuiato.  Outbrvaks 
liave  been  observed  to  spreatl  n-s  r«j«*:lily  in  cold  countries  like  icelund,  Norway, 
and  Liipland,  as  in  tliti  iropuM.  It  attacks  Um  tilactc  roces  eciuallv  wttli  thu 
white.  No  fipi-ciii)  liiibiUty  attaolies  t4)  sex  and  vcry  little  to  oge.  The  rea»on 
why  odults  ure  lesu  often  attacked  than  children  is  tliat  most  grown  persons  Itave 
aiready  had  the  disease  in  childhood,  and  have  than  actiaired  prot^^tion.  In  the 
«zteiuuve  in»ular  epideniics  ref«rred  to,  in  which  the  (tiseose  fell  upon  an  unpro- 
tected  comuiuuity,  IkiUi  <:liildn.-ii  oiid  udutts  wi:n-  aiuickud  proiniacuouslj,  altliough 
it  was  noted  in  boUi  iusliuioes  tbat  yuunti^  infauU  and  very  otd  people  wetv  com- 
parutivuly  ueldom  affected.  The  name  relative  iiBmunity  of  infants  under  8ix 
months  is  noticeable  in  this  country.  In  Knglantl  the  records  aUov  ihul  prudis- 
positJon  to  metisleH  increoscN  froni  birth  until  the.  fotirtli  vear,  when  itiBut  ita 
height ;  after  wbicb  it  f&lls  rapidly.  ('on8iderably  moro  tnaii  fialf  the  tneaales 
attocks  occur  in  the  Hnt  five  jrears  of  life,  and  seven-eighths  at  aget  ander  t«n. 
In  this  country,  wbcro  measles  u  endennc,  a  parttnl  iucrenso  of  susoeptibiUtv  is 
apparcnt  from  about  the  age  of  pul>erty  up  to  twenty  or  tweiityfive  ycars,  ywing, 
no  doubt,  to  a  progresaive  vrealiening  of  the  protection  conferred  by  a  pt-ovi^us 
att^Mik.  After  this  ag«  the  incidenta  agnin  diniinishea,  apnarenUy  in  virtue  of  a 
natural  diminution  of  »ua(MptibiUty  wnich  attacbes  to  aavancing  age.  Measlcs 
verr  rar8ly  occura  in  persona  over  forty. 

In  tho  lapge,  densoly-populated  towns  of  the  United  Kjngdom  nioaales  is  an 
important  factor  iu  the  mortalit^,  and  accordtng  to  tho  K^>gistra.r- General 's  i-eturnK, 
there  seems  to  bnvo  beon  no  improvomont  in  this  respoct  during  the  last  half- 
c'<entury.  In  London,  during  tho  period  1841-90,  the  nverage  nuiubi^r  of  dentlis 
froui  niuusles  was  M>A  per  miliion  ot  the  poptilation,  and  during  the  last  few  yBani 
it  haa  been  evco  liigner,  whilo  in  some  of  the  large  manufacturing  town8  in  the 
north  and  Midlanda  thi«  nunilier  ha«  Iteen  considerably  exoBeded.  In  l^ngland  and 
\Vales  meatles  ia  re>iponi^ible  for  about  13,4JOOdeath8sanUBlly.&nd  next  to  infantile 
diarrhd-a,  contri butca  more  larg»_'ly  to  tbe  zyinutic  mortB]ity  titan  aiiy  other  di.seaf(e. 

Mcjulea  prevalence  uiarkeitlv  varies  with  tieason.  For  tlie  largc  town)t  of  thi8 
C(>untry  tbe  uionthly  cun'e  exhtbit8  n  doublu  rise,  oiie  in  the  spring  and  early 
sunnuer,  tbe  other  in  the  wiiiter.  In  Iy>ndon  tho  niaxin]»  fall  in  June  and 
Decemlmr,  tJie  ndnima  in  Februarv  and  September.  In  eertain  uf  the  nortbern 
towns,  as  is  tbe  čaju*  in  1'aris.  Herlin,  and  niany  oontinental  cities,  bolli  tlie  pre- 
valence and  fatAlity  of  the  diseaAe  are  greater  in  the  spring  Uian  during  the 
winter,  but  the  reverse  i«  true  of  Londim.  In  addition  to  this  Beasonal  cyci(;,  in 
eonimunities  where  meaales  is  endemic,  penofl!«  characterised  by  epidemic  ext4>^n- 
slon  of  the  disease  tend  to  recur  at  shurt  tliough  strikingly  regular  iiitervaK  in 
the  t4»WD«  of  Great  Britain  tbe  interval  is  u.'>UHlly  about  two  year8,  though  often 
fiix  mtmtbs  moro  or  lesa.  Tlie  regularity  with  wliicli  this  extension  rtu-urs  i« 
doubtloss  to  be  explained  by  tlie  gradual  aecmuutittiou  of  bti^Hreptible  isersons,  and 
the  sejiaonal  rycli*.  Furtber,  as  has  been  pojnted  out  by  ^litt-legge,  tliere  isclear 
evidence  of  the  exi8lenoe  of  targer  wttves  of  increased  luensles  prevul(>nct',  uttended 
»•ith  higher  morUditv,  the  iuaxima  of  which  in  The  raae  of  several  Ei^tisli  towns 
hav«  beim  separaten  by  interval*  of  about  tw»'nty  yearA.  These  »aves  aro  re- 
garded  by  Whitelegge  as  evidenco  of  the  progressive  intensificatitm  itf  tlie  memdes 
virus,  and  he  siH-aks  of  theia  as  major  epidemics  as  opposed  to  tho  biennial  eKten* 
sions  whicti  migbt  be  likenei)  to  ripples  on  their  surface. 

TvFK  AND  Fataliti. — Ali  rtKords,  ttoth  cliuical  and  statistical,  teud  to 
show  that  in  the  past  the  type  of  tho  disetuto  iu  diilereut  epidemii«  hos 
been  subject  to  wide  variation.  aUhough  in  reatiett  to  individual  outbreaks 
the  umiiiieuaace  oi'  a  uniform  typfl  of  attack  through  8iicc«ssive  eosos  ia 
more  nflen  observed  iu  the  caae  of  measles  thau  with  either  scarlet  fover  or 
diphtheria.  The  futulitv  of  meusica  wheD  cpidentic  Ls  maiulv  deteruiined  by 
the  pi^oportion  of  voung  cliildren  aniongst  those  attacked,  the  cnldnesa  of 
the  aeaaon,  povertv,  aud  a  defective  !iygiene,  of  which  over-crowdiug  and  in- 
ade<]uat«  veutilatioa  are  uudoubtedIy  the  most  important  foctora. 
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Although  cpidemicH  characberised  by  maligaant  inteDaity  were  not  in- 
frequeiiL  in  the  poet,  the  dotith-mte  ot'  Hay  lucul  outbrcak  in  this  couDUy 
is  rurelj  as  high  sl»  10  per  (;enl  at  tlie  present  dav,  and  geiierallv  a  good 
deal  less.  Burin^  an  ext«08ive  outbreak  at  Sunderland  in  IdSo,  hovever, 
the  caae  mortuliiy  reached  the  alaruiing  height  of  29'1  per  cent.  The 
death-rate  of  G'7  per  cctit  recorded  l)y  Dr.  TheiKiore  Thom^jn  for  au  url>an 
populfttinn  of  35,000  ])HrW)nfl,  where  llm  uolificaliou  of  meaBlea  w;is  in  force, 
uiay  probably  be  re)^arded  as  a  fairlv  representative  ono.  The  pertienUige 
fataUty  of  12,273  caaes  of  measles  admitted  into  the  Glaflgo\v  Fever  HoBpital 
duriug  the  thirty  ycars  from  1870-89  vras  88,  but  it  varied  in  ditlercut 
yeAra  l)etween  12*2  anU  2'2  per  cent.  At  Burtou-oa-Trent,  accordinu  to 
Dr.  Killick  Millard,  thi;  fatfility  of  nieasleH  fmtn  iTanuary  1894  to  May 
1900  ranged  iu  diJTerent  yoar8  l>etween  1'51  aud  3*5  per  cont,  the  aggi-egate 
mortality  of  the  8311  cases  being  22  ]wr  cent. 

Spukad  and  Infkctivitv. — Direct  i:outiict  wit!i  a  previous  čase  of 
measles  is  i]ndoubtad1y  ttie  mu«t  important  factor  in  thti  Kpreatl  of  the 
disease.  Although  well-authenticat€d  instances  of  its  propagation  tlirough 
the  indirect  a*jency  of  inft^ctod  arlicles,  nuvh  im  clotlies,  bonks,  toy8,  and 
furnitiire,  are  recorded  from  tirne  tn  time,  the  couta;;iuin  of  lueasleti  doe^  not 
lend  itBelf  to  this  mcthod  of  trnnsmission,  as  its  acti\ity  is  rapidly  dGstroyed 
by  naCunil  agendes.  ll  is  ouiy  uuder  couditiouB  of  aerial  sLaguatiou,  wJien 
protected  from  the  katalybie  a[:tion  of  direet  light,  that  fornites  ure  likely 
to  retain  their  infectivity  tor  any  lengtti  of  tinie.  On  this  iicconnt  it  is 
nHuaUy  practicable  to  Umit  the  ei>reaa  of  the  disease  under  circiunstances 
iti  whi('.h  it  has  been  possiblc  to  segregato  everj-  person  who  liaa  already  be- 
come  infected.  Ilnfortuniitelv,  this  is  rarelv  practioablc,  btfcause  the  disease 
is  highly  infectiou.s  in  the  early  pre-eniptive  stage.  Con8iequentIy,  when 
the  oonditions  are  favourable  to  intimate  j>ersonal  contact,  as  is  the  čase  in 
schools,  nuuibers  of  the  childrcn  are  likely  to  have  become  iufecled  before 
the  presencvti  of  meaah^s  huH  been  even  Buapeeted. 

With  the  |)os3ibk'  «xcwptioii  of  wh^)opiiig-u»>ugli,  niftialcs  is  proljiLbly  the  most 
iiiiectious  of  the  sprcific  fevors.  Its  extreiiie  iiifwtivitA-  is  »vil  illustnttt^^  by  tbe 
epidL'tuicK  in  tho  Kiji  and  Fnrrie  Islands  already  referrcd  to.  In  n  localtsed 
outbreak  in  a.  amall  ^illajte  nenr  Tiibingen,  Dr.  ]'feiI.stickor  rciKirts  Ibut  186 
cliildren  were  attaclced  out  of  a  totjil  of  19fi,  who  had  not  previoiisljr  nad  the  disease. 

At  a  childrens  }mrty  KJveii  by  a  fri«nd  of  the  writ«r,  twenty-oiie  out  of  twenty- 
lwn  chiidreo  wbo  wero  present  coiitractod  ineasles  from  one  Bt»ying  in  the  hotise, 
in  whoin  the  attack  diu  not  declare  itscif  until  the  faUowinK  iiioriiinR.  Out  of 
the  twenty-two  childi-en,  the  oiilv  one  who  escapcd  had  previously  sufiered  from 
the  disease.    Such  instaiiLTs  iiiight  bo  niultiplieci. 

The  questit)n  aa  to  vliuther  the  cuiiipulsoi-y  notihcation  of  nieaslf^  can  be 
expect«d  to  cootrol  its  bpreju)  anionjfst  tui  urliaii  popuhition  ha^i  lK.f!n  a  source  of 
considKrablu  discussion  «moi>gst  inediciil  oliicert*  of  liealth.  \Vitliout  the  co- 
O|x;ratiou  of  the  (whool  authoritie«,  it  is  clf^ar  that  »iiy  atteiiipts  m  tliis  dirvetion 
muht  be  futile,  so  groat  aro  the  faciUtioH  for  tlie  traiismit^Kion  of  tbe  discuae  during 
8t.'hool  att^n<bLtioe. 

(lowever,  by  tlio  riRid  enforcement  of  the  following  mea«ures  it  has  been  found 


praelicable  to  esercise  considerahl«  ci>ntn>l  over  the  extenition  of  the  disease. 

(1)  (Jonmulsory  notiliciition  of  tho  disnn 
the  householder. 


isease  by  the  medtcal  attendant  and  by 


tS)  Prompt  uotiOaitiou  to  the  8anitary  authority  by  the  »choolmaater  of  the 
occurrence  of  a  caso  aiuongst  the  scholars,  and  by  the  sanitnry  nuthorilv  to  the 
Hchuoluiaster  of  any  cftso  occurring  in  itie  honies  of  anv  of  the  schoIurM,  jii  order 
that  aH  children  living  in  tliat  house  nui.y  lw  oxcluded  from  atlendin«  scIkkjI. 

(3)  Tlje  inanit^Hat*)  olosure  of  the  elementarj-  scbo<iIs  anrl  tlie  exclusioii  of  the 
younger  children  from  the  inixed  schools,  should  a  rise  in  the  uuuiber  of  cnsea 
suggeKt  it«  fixpediency. 

(t)  Uemnval  to  hoH[pital  of,  at  uuy  rate,  the earlier  caaes. 

Hcciprocity  of  ucticu   butveen   the    Jianitary  and    scboUstic  authoritiea  is 
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eesentiAl  to  auiscess.  Diiring  thr  hoUday  fieasotUL,  reliatice  must  be  plucad  on  oom- 
pu)Bory  notification  adc)  prompt  isoliition,  together  nrith  th«  inculcation  of 
cmuDon-aense  precaution>i  aniongst  tho  parent^ 

Uiiforiunat«ly.  the  inditterence  to  meaflles,  whicti  is  so  general  amongEt  tba . 
people,  eupeciall^  in  iIh;  nort)i(;rn  lown&  and  thelr  igiiomnc«  of  iU  dangers,  ara 
fact«  w)iieli  !iunou!i1y  luilitatc  against  tlie  tiuccviu  of  any  att«mpt  tu  etiectua]Iy 
eontrol  iU  exteQsioQ. 

Tlie  infectivity  of  the  meiutle:«  jHitient  is  probably  greatcnt  durtn^  tlic  later 
pre-erupiivo  ftiAgf%  and    df«liniw   ranidly  diiring  defervescenc*.      It  is  to   the 
mncous  dischargm  so  cliai'acteristic  of  tho  di&caso  that  the  contogium  of  measles 
appears  to  attach  itself  e8p«H^ially,  althoogh  tlie  transiont  l)rHiiny  de^uaination 
which  usuallr  fotIows  on  tlie  sut^idence  of  the  rash  is  prohablv  in  Ronie  degree 
infectiouii.    Iii^olatiun  iiiu.st  lie  iiinintaineil  for  at  lea»t  a  citrar  fortni|iht,  dating 
fruiu  tlio  diitapucuruiiLf  of  tlic  eruptioii ;  nt  tUe  expiration  of  wlucli,  ;ilt«ir  haviug 
been  t)iorougnly  butbed,  tlie  paticut  may  bo  uIIo^ikI  to  agaiu  iiiix  witti  utlieni, 
provided  no  aign  of  catarrh  or  peeliiig  e«n  Ije  det«cted.    Tlip  HUpenention  ot 
bront-bo  pneiinionia  is  not  only  ^.-tjnipetejit  to  pi-ulnng  a  patienfs  inf«?x;tiiity,  but' 
it  is  lialile  to  spn-ml  U)  otlmrs  vrith  disastrous  nvult.     A  tme  tvtaitse  of  metale«! 
ia  exeeMlingly  mre,  tbough  socond  attacks  are  not  vcry  unoonimon.     In  a  good  j 
mauy  instance«  in  wliic)i  a  second  attack  of  nieasles  haa  been  recorded,  it  is  inorftj 
than  Ukely  that  either  it  or  the  priniary  attack  was,  in  reality,  roth«ln. 

iNcrBATios. — The  periotl  of  incul)ation  in  me^sles,  coiuudering  its 
leiigth,  is  reumrkablj  conatant,  viz.  ten  or  eleveu  day«  iu  moek  caaefl.  In 
other  worda,  the  cmptiou  may  be  expected  to  appear  on  the  fourtwnth  duy 
iifter  (ucpoeure  to  iufectiou,  aud  it  is  uut  ver/  oft«u  fouud  to  vaij  more  than 
tweDty-four  houra  one  ttide  of  ttiu  forlnight  AUhough  in  the  iuajority  of 
oases  the  iiicubation  is  ten  or  eleveo  day8,  instances  are  recorded  which 
Bhow  ttmt  it  uiay  be  as  short  as  8ix  or  even  tive  day8,  or,  od  the  othor 
haud,  liB  loug  as  liftceu.  Iu  cafiea  where  the  iucu)xitioQ  stagc  ia  tLQduly 
prolonged  lite  eruptitm  uuiy  oiten  be  ubservi-d  tu  foUuw  very  quii^kly  ou  the 
first  sigDs  of  invasion.  althongh  the  couverse  ap])areDtly  dne.s  not  hold  good. 

CoUBSE. — The  attack  usually  begins  »omewhat  6uddeDly.  The  ohild 
noticed  to  bc  frctful ;  it  refuses  its  food,  and  presents  the  8yinptoms  of  aa 
>rdituiry  cold.  It^  voice  becomcH  hoarae,  aud  it  ia  troubled  with  a  frei^uetit 
irritating  cough;  it  has  a  ninning  from  the  noae,  and  niay  l»e  heard  to 
sneezc  oc*asionaliy.  The  temperatnre  i«  ruise*!,  perliupa  to  101  ,  or  more; 
the  akiD  teols  hot ;  and  after  a  rcetless  night,  tho  ehild  is  Iikoly  to  be  worBe 
ID  ihe  uiuruiug.  The  aspect  of  a  patieut  at  Ihis  atage  is  ufteu  very 
cluiracteristii^  The  eye8  are  water}'  and  injccted,  the  face  ia  pale,  aud  a  TeMr 
reddiflh  blotehes  or  8pota  may  ufteu  be  observed  round  the  niouth  and  noee, 
which  give  to  the  skin  a  "  meaaly  "  nppearanoo ;  and  the  child,  who  per- 
Bi8teutly  Hvoids  thi*  ligbt,  in  eonscqiienc«  of  the  pholophobiu  which  ia 
present.  )>oth  look«  and  feels  proroiindly  miserahle.  Tn)tiblefw>ine  diarrhofa 
i»  upt  to  arise  at  tliia  stage  ;  the  cough  hocomes  uiore  di8tiuclly  lar)'ugoat 
in  character,  and  scattcred  rhouehi  may  at  the  saue  tirne  lie  audible  in  the 
cheHt.  The  coryzu,  Iadiryiuatimi,  and  other  catarrhal  ttigns  frequeutly 
sppear  to  have  reuched  their  cUmax  on  the  Heeoud  day  uf  itlness ;  after 
which  a  markod  improvemcnt  oft4?n  sotn  in.  such  w  lo  iiiHpirc  a  beliof  that 
the  utlecliun  bi  coniing  lo  an  oud.  Tho  improvement,  however,  is  not, 
inamlaincd,  tor  on  the  foiirth  day,  or  moru  couiiuouly  duriug  the  coiireu  of;i 
thr  thinl  tiight,  though  sometinuM  uot  nulil  the  lifth  ^IorDiu^^  the  meh* 
Itegtns  to  CAiinu  out,  and  ita  development  ia  atteudeil  with  a  frfuh  riso 
t^nijK-mtuif  and  an  aggravation  of  the  cjttarrhal  («yinptoinA. 

After  tweuty-four  to  forty-eight  lioura  both  the  rasb  and  tiie  pyTexia 
umudly  oouia  tu  their  full  developmeul,  und  ihu  c?liuiax  uf  the  attack  is 
rmob«d.  This  will  lw  on  the  fifth  or  tiisth  dHy  of  tlie  diatMaa  Within 
tvrcntf-four  bours  of  tbia  a  rupid  full  of  tcujterntunj  oocure,  attended  witb 
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an  abatemcnt  of  the  catarrhal  condition,  and  a  gradual  disappcaranoc  of 
the  eruption.  Sliould,  liowever,  any  reapiratory  compUcatiou  arise,  the 
temperalun)  will  l>e  austitined,  and  the  patient'8  cundition,  often  aggravated 
by  severe  diarrhcea.  is  then  liable  to  become  very  serious.  Such  are  the 
outlioes  of  au  ordiDary  atUiek. 

Analvsis  of  Svmptoms. — Eruption. — Thifi  at  an  early  atage  consiats 
of  BtiiHll  discrete  red  apat«  whicl)  may  uHiially  Im  first  obaerved  atxnit  tlie 
rootis  of  the  hair,  on  the  foreliead  and  sides  of  the  head  and  neck,  e6pecially 
bchind  the  ears.  It  quickly  invades  the  facc,  neek,  and  upper  part  of  the 
chcst  and  Qxm»,  fi'om  whcuce  its  spreada  downwarda  over  the  trunk  and 
liuiba,  involviug  tlie  lega  in  fniin  twelve  to  twenty-four  houra  after  its 
first  appBarance.  As  the  eruption  develope,  the  individual  Rpots  l>ecome 
more  raised  and  larger,  and  coalescing  \vith  neighhouring  ones,  give  rwe  to 
irrogular  roiaed  tmcts  of  \ividly-iujected  skiu,  the  intervcning  iMrtiona 
remainiug  pale  and  unaitected.  Ab  a  reaull  of  their  confluence,  individual 
papules  become  grouped  together  into  variou8ly  ahaped  figui-os,  some  of 
which  teod  to  assume  a  crescentic  arrangement,  the  so-called  "  meajiles 
creacents."  In  many  cases,  however,  the  ideutitication  of  these  creacents 
calls  for  a  distinct  effort  of  the  imagination.  The  rash.  which  is  of  a  du8ky 
red  colour,  often  with  a  diatiuct  purplish  tint,  in  most  casea  reachos  its  full 
developmeut  at  aay  particular  Hpot  in  from  twenty-foiir  to  thirty-aix  hours; 
after  which  it  rapidly  subaides.  It  iuay.  ttierefore,  be  fading  on  the  face 
and  upper  part  of  the  body,  while  onIy  just  fully  out  on  the  legs  and  feefc. 
As  a  ralc,  the  craptioa  is  well  markcd  on  the  face,  and  the  circumoral 
region  rarely  escapes  iuvasiou.  Though  uaually  represeuted  ou  thti  uubua 
and  solijg  by  a  slmple  contiiuioua  thiah,  in  aoirie  «wes  distinct  maimlation 
can  be  clearly  diatinguii-hed,  especiaUy  at  an  eiirly  stage.  The  eruption 
fades  in  tho  order  in  which  it  camo,  and  though  tho  hypcroemia  is  commonly 
goue  witMn  three  or  four  dayM  of  its  appearance,  a  browniBh  mottled 
Btaining  of  the  akin  reniaina  for  Beveral  dayH,  QC<yiaioually  for  a  WBek, 
longer.  When  the  rash  bas  faded,  more  or  leas  ])eeUng  of  t)ie  skin  u3uaUy 
follow8.  It  consiatB  of  hno  braniiy  scales,  and  nevor  show8  the  pin-hole 
character  which  is  so  distinctive  of  ecarlet  fever ;  it  is  uiaiiily  confiuod  to 
the  face,  arm.s.  and  lega,  but  ia  rarely,  if  ever,  seen  on  tlie  palma  or  aoles. 
The  desijnamation  ia  uompletod  within  a  fortnight. 

CrtfrtJTA.— Although  the  respiratory  passagcs  are  prone  to  be  most 
aeriously  atfeoted  in  a  well-developed  attack  of  mcaalcs,  it  is  uuusual  for 
any  of  tho  miicoiis  membraues  to  fail  to  6hu\v  some  evidence  of  catarrh. 
The  uonju  neti  Vit;  are  ejirly  involved,  liet'*nning  injected  and  ferrety; 
bu;hrymation,  attended  with  a  aensation  of  pricking  in  the  eye8  and  more 
or  Icss  pJiotophobia,  are  usuaUy  uomplaincd  of,  and  the  lachrymation  may 
develop  into  a  definito  sero-purulent  discbarM.  The  impliuition  of  the 
mucoua  lining  of  the  nasal  pasaages  and  fnintal  sinuseii  givea  rise  to  a  thin 
nasiU  discbnrgc,  uflnally  aocompanied  with  more  or  less  sneeziug  and 
beadac!ie,  which  are  conunonly  prescnt  Irom  an  early  stagc.  Ij<iryngeal 
catarrh,  probably  cxtcnding  to  the  trachcji  and  larger  brouchial  tubes,  ia 
responaiblti  for  an  irrilatiug  croupy  cougli,  hojiraeneaa,  and  partial  loiw  of 
voice,  and  in  »omo  cases  the  breathing  inay  bccomo  distinctly  striduIouB. 
The  mucous  membrane  of  the  palate,  fauces,  and  buccal  cav'ity  is  red  and 
tumid,  and  occa8ionaUy  small  Buperfioial  cxcoriationd  may  be  scon  on  the 
inuer  aurfat«  of  the  cbeeks,  lips,  or  guina.  In  aome  caaeB,  duriug  the  pre- 
eruptive  stage,  minut«  red  ftointa  or  Hpota  can  lie  detected  on  tho  palate  and 
buccal  Burface,  e3pecially  if  the  8ub8equent  eruption  tends  to  retain  its 
diaorcte  chamcters;    but  in  the  large  majority   of  caacs  those  spots,  if 
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diacornible  at  ali,  becomc  rapidly  me]^;ed  in  the  diffuac  redneas  of  a 
catarrhal  sloniatitis. 

Koplik  of  New  York  states  thnt  small,  irregular,  bright-red  spots.  with  a 
raiaed  bluiah-white  centre  about  tbe  aize  of  a  small  pin'9  head,  can  be 
delected  ou  llie  luucous  membrane  of  the  chock  and  Ups  duriog  the  ciirly 
pre-eruptivo  atage.  in  uieaslua  SU^vj-k  and  Rolly  couiinn  their  diagnoetic 
valae,  the  fonner  having  found  them  in  4o  oiit  of  52.  and  31  oiit  of  32 
cases.  lie  Btates  that  thej  vai7  in  number  &om  6  to  20  on  each  aide, 
tliough  often  more  numerous  on  one  side  than  the  other.  Their  moet 
comraon  Hituation  is  said  to  be  the  surface  of  the  cheek  oppoflite  the 
inoliir  tecth.  and  thoiigli  lesK  fre({uently  on  the  \i\w,  ure  nevcr  presant 
on  tbe  palate.  It  is  naid  that  thoj  eaunot  be  removed  by  ordinary 
uiauipulatiou,  but  muy  be  pickcd  otf  \viiti  »  italr  of  foroeps.  and  that  tbe/ 
are  composeil  of  thick  layera  of  fatty  epithelium.  The  frequeut  presenoe 
of  theae  apots  ie  contirmed  hy  Cohn,  who.  hovvever,  thinka  that  Koplik  goee 
too  far  in  de^cribing  them  &r  conatant.  Ali  these  obeerrers  agree  in  stating 
that  the  spots  may  be  aeen  from  one  to  thref*  dayB  beforo  the  rash  comee 
oui,  thoogh  rapidly  diBappeahng  aft«rward8,  and  that  briglit  daylight  ma7 
be  ncce88ary  for  their  rccognition. 

It  uiuBt  be  confeasod  that  most  obsen'ers  in  this  country  have  hithertu, 
for  the  uuHt  part,  failed  to  detect  the  appearances  abuve  deecribed.  In 
many  c&»^,  however,  at  an  early  stage  of  the  attack,  a  niimber  of  small 
dead-white  spots,  var}'ing  in  aize  from  a  small  pine  head  to  a  millet  seed, 
of  nu  ubviutLMly  apbthouB  uultire,  can  be  detecUid  on  tbe  uiuoous  surfuce  of 
the  uheek,  Hj«,  and  (^unliguuus  Hurface  of  tlie  gumti.  They  iiiay  be  reiuoved 
with  but  Uttle  force,  and  quiGkly  disappear  aa  the  catarrh  aliates.  Tbe 
intestinat  tnict  is  Linble  to  be  involved  at  an  early  stage  of  the  attack.  os 
eridenoed  by  the  occurrence  of  severe  diarrbo^a  which  sometimes  provee 
Tery  refractor)'  to  treatmeut.  This  is  very  likely  to  be  a  auuru!  of  traable 
when  arising  at  a  later  Htage  of  the  dinea^c  Micturition.  tiMi,  in  chlldrea 
is  apt  to  l»e  unduly  lrc(iUHnt,  a  result  which  is  probably  dne  to  irritation  of 
the  iirethmi  muuouH  membrane. 

Gtandular  Affection. — The  lymuhatic  glunds  iu  the  ueck,  both  in  the  uub- 
inaxillary  and  in  the  poeterior  cervical  regiou,  are  usually  tM)mewhat  enlarged 
and  ofton  »hghtly  tonder.  The  BwelliDg,  however,  ia  never  very  gnuit.  nor  do 
the  glaudis  eviuee  any  U?ndency  to  suppuration,  as  is  seen  in  sc-arict  fever. 

The  Tfmjieralure. — Thii*  usuaUy  riaes  with  the  Krst  sign  of  IHueta,  and 
muy  reac^h  102''  or  more  within  the  firat  tweuty-four  hourH,  but  during  the 
oottTse  of  the  second  or  third  day  it  ofteti  detlincs  a  degroe  or  two  con- 
currenlly  with  a  parti&l  abaiement  of  tbe  catarrhal  conditiuu.  During  the 
oourse  of  the  third  or  fourth  diiy,  ofteu  Ihe  tliird  night,  the  pyrezia  rapidly 
iDoreaaofl.  and  riHing  an  the  ratih  cnnit«  nut.  iiHitally  reiu:heH  iU  eUmajc  co- 
incideDily  wiih  the  full  developmeut  ol"  the  eruption.  The  t«mperature 
lliou  (^tuiiuoulv  regiHtors  lOo '  or  104",  vhich  in  itiost  ca^es  oorresponds  with 
the  iMn:uud  day  of  the  eruptiuu.  After  remaining  at  thia  levol  for  some 
hourB,  rarcly  more  titan  a  dav,  a  rapid  fall  of  temperature  oocunt,  and  the 
normal  is  quiokly  reoched.  So  constant  is  this  relntion  l)etween  the  pyrexia 
and  the  cruptiun.  that  should  a  temperature  cn»i»  fail  to  appear  withiQ 
lwenty-finir  huum  of  llic  full  develupinetit  of  Ihe  niah,  one  i»  jutttified  in 
^■MBU^ling  ihat  tu)irie  nMpirut<iry  eotnnlicattuii  Iiiim  KU{M'rvetu'(l,  wlil(;h  niay, 
'or  muy  nut,  prt>ve  Mtrioim.  In  a  goiHl  nmuy  eaaes  a  purttal  remisHion  of  the 
pyTt.'XiH  ixu]uni.  but  the  tomporuture  does  oome  rignt  down  to  normal  In 
ooiuie<iuciiiM!  of  itn  Tali  Iiaviug  becn  arreflted  by  an  ext«U8ion  of  the 
bnmchial  catarrh. 
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PuUe  and  JUapiratioft. — In  nncomplicated  altmiks  of  meaitles,  neither' 
puLie  nor  respiratiou  presents  any  features  other  than   those  0Tdiiiarily 
aafiociated  with  the  febrilc  atate;  but  should  the  attock  be  compUoated  with 
brancho-pnBiimonia,  or  detinite  brouchitm  Huperveue,  Ihe  rapidity  of  both,] 
particularly  the  reapiration,  i«  markedly  increaaed. 

Ddiniim. — Iji  the  simple  form  of  the  diaease  delirium  is  certHinlyl 
UDcouimou,  but  in  the  severer  cases,  where,  owing  eithor  to  the  toxic 
intuiiHilv  of  the  disease  or  to  puImouiiry  impUcatioo,  the  exhaufition  in 
profound,  delirium,  iittended  with  muscular  treraor,  is  apt  to  arise.  Hiid  in 
young  children  freqiieutly  gives  plače  to  oonvnlsions,  vfhich  are  nearly 
aIwayR  fatal.  The  uunvuLsionB  which  in  mfauts  sometimeti  occur  duriiig 
the  Barly  pre-eruptive  nUige  are  not  ueoessiirily  uf  thu  saiuc  scrioua  imjtort. 

Abbkrant  Form9. — GuRM  of  mnasles  are  not  :nrre*iuently  met  with  whioh' 
deviale  froui  the  ordmary  ty|»e.     This  inav  bo  siniply  in  respwt  to  their 
extreme  mildnes«,  or,  ou  the  other  haud,  their  .soverity.     lu  the  former 
oategory  miut  be  included  thase  attacks  in  which  the  catarrhal  sjgns  are 
almost.  it'  not  entirely,  absent;  aud  the  patient,  beyond  »howing  slight 
vuujuuctival  iujection,  with  perhaps  a  iittlo  eou^h,  or  some  dryuc38  of  the 
throat,  niay  c\perience  but  little  dnHiuufort,  aUhough  the  rash  muy  he  weU  ^d 
developed,  and  its  appearauce  charaoterisLic.     In  other  cJises.  although  the  | 
catarrhal  8ymptomfl  miiy  be  weU  marked,  the  rash  i«  either  conepicuoiia  by 
tts  absence  or,  if  it  appoar  at  ail.  is  but  portial  aud  111  developed.     Under  ^ 
theae  cireuuiHtanuea,  the  type  uf  uttack,  though  »ouietimes  mild,  is  by  do  fl 
means  uece8sarily  so,  for  an  ill-developed  or  recedent  eruption  is  apt  to 
be  attended  with  pulmuDary  con^estion,  profuse  diarrhcBa,  and  a  |>or8istently 
high  temperaturo. 

In  mme  Uiuigu  uases  with  but  slight  evideuue  of  cutarrh  the  raah  ia 
practically  linilted  to  the  face  and  nc<:k  ;  in  nthers,  though  more  rarely,  the 
trunk  alone  may  he  invaded.  Such  attack»  are  very  liahle  to  be  mistaken  ^ 
tbr  rotheln,  unlees  clcarly  oonnected  with  othera  of  a  positivecharacter.  In  H 
some  iustuuceB  falut  iudicutiouB  of  the  eruptiou  uiay  be  scen  from  the  outset, 
tlie  rasli  ap})«aring  as  if  uudutidi^d  whether  to  comu  out  or  not  for  sevurul 
days,  or  it  may  even  recede.  On  the  fourth  day,  however,  it  U8uiilly  hursts 
iiut  in  its  fuU  development,  attended  with  the  customary  increaae  of  pyrexiii. 

The  scverer  forma  of  mcasles  practically  compriso  two  varietios,  the 
pulvwnary  and  the  toodc.  The  puhuoDary  variety  ia  most  ofteu  found  in 
strimoun  i;hildren  and  in  thoau  whn  ure  suliject  t/i  some  chronic  lung 
afiectiou,  and.  nioreover,  the  disea.He  m  8oniewlmt  prone  to  take  this  form  in 
youiig  children  recovering  frora  whooping-cough,  diphtheria,  or  scarlet  fcver. 
Ah  the  name  would  iTupIy,  the  bniut  of  the  diseaKe  falLs  on  th«  res])iratory 
organu.  The  invasion  ia  charactoriBeil  by  severe  catarrh,  the  rospiration  is 
miduly  rapidj  and  the  cough  frequent  and  inerteotuaL  The  temperature  is 
siistaiucd  at  a  high  level,  and  ahow.s  but  little,  if  any,  remission  during  thoi 
pre-eruptive  perioiL  The  rash  ia  uuually  inlense  aud  ofteu  |)atchy,  aud  aal 
it  developu  the  general  condition  becomea  aggravated.  The  broathing 
l>eoQme3  stili  raore  rapid,  the  surfaco  aoraevrhat  dnskv,  and  the  patient  often 
deliriouA.  Fine  crepitation,  iu  addition  to  cooing  rhonchiis,  uiay  u«ually  be 
heard  over  the  Iuug»,  03peciaUy  at  the  boaes,  at  about  thia  tirno,  though  noj 
obviouH  dulneBB  can  be  detected.  Laryngeal  Ktridor  in  some  degree  m\ 
commonly  present,  though  rarely  in  itself  auflicicnt  to  give  riae  to  actnal 
dyspn(!ea.  Most  cases  of  the  pulmonary  variety  are  fataL  Cyanoai9  gradu- 
ally  aiipervcncs  and  the  deliriiim  gives  plače  to  drowsincs3  which  .soon 
merges  into  coma.  Death,  which  ia  rarely  delaved  much  beyond  the  end  of 
the  week  in  vary  young  patienta,  ia  often  preceded  by  convutsions. 
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In  tbe  toxk}  varietr  of  ihe  diseaae,  whioh  is  sometiraes  spokeu  of  as 
**  iyphoid  meosles,"  the  8ymptoius  dcvelop  vriUi  groat  rapidily.  The  Umipera- 
lure  quickly  leachea  105°  or  moro,  and  iho  puue  )ieccui(^  m^tid  nnd  fochlf. 
uften  n^iering  180'  to  200'  at  an  eta{y  sta^  The  rt^piralion  in  fluUlov 
and  frequail,  and  ihe  ton^^ue  dry,  brovv«,  and  treiiiiilutis.  Tlir  ns\\  i« 
intense.ofbenpaiohj  in  iudiiilriliuiiun,aud  »(ou  U.*oome6di£iCinclIy  potcohitil 
EpUtojcut  and  other  foniu  of  hiciuorrha^  aru  lialde  Ui  ooour.  MuMsular 
tremor  'a  praaeut,  and  deltrium  wiiich  Hotm  |iaffleH  inlo  {itu|M)r.  and  the 
(jatienk  dias  comatose  UHuallv  im  the  fourth  nr  fifth  dsj.  CawA  of  inalignant 
measles  are  not  verj  cominon  in  this  cuunlr>*  at  the  pn.>-%nt  day.  al  onj  rat« 
in  London.  It  i8  cerlaiiily  p^jssiMe.  os  vtaa  au^;;gcitl«d  l>y  llill*>a  Foggo,  thal 
a  good  niaDy  uif^es  nf  whiii  v/ss  kuown  as  "  hLiok  uji'iiHU'»  "  tn  iho  {hihI  wertt 
in  Teality  h^emnrrha^c  sinall-pox  ;  hut,  on  the  other  hnnd,  the  l(tw  U'm|>eFa- 
tnre  and  niental  cLeameas  of  vaiiola  nigra  are  nnlike  toxio  ninutlfci  as  we 
know  it 

Poelr-acarLilinal  uitioalea  is  chamcterised  hy  cunsidomblo  shurtooing  of 
the  pre-«mptive  stage.  The  rash  oft«u  appoars  ou  the  tiret  dtf  and  is 
rarcl/  delayed  beyoud  the  second.  The  disease  Bomutiiutts  tsaumM  the 
puluiouaiy  form  at  the  out^^ot ;  hut,  on  thu  other  hoiid,  nnptia  hninohn- 
pnenmonia  may  develop  at  a  Liter  ntage  and  prove  fatal 

MesAles  ariainj;  oonourrently  with  or  »hort)y  aftcr  diphthcria  m  apt  to  be 
iittended  with  n  recrudesoence  of  the  exudatioii.  It  usujilly  iitTouts  ihe 
laryux,  frutn  whouce,  n»  a.  rule,  it  rapidly  CKtends  U)  tlie  broncliiid  paatuigUK. 
aflaociate<l  fither  with  n;arlot  fover  or  wh(>i)piiig-<:4>uj{h  1»  iipL  to  1h* 
rioiM,  bul  ilA  ooncurrence  with  diphtheria  repre^fents  the  mci«t  dangerouK 
oombination  of  any  two  infootious  disorden«.  The  results  after  tracbootoniy 
are  aa  a  rule  very  diaappuiatiug,  bul  ajucc  the  use  of  autilosiu  lbey  have 
Ifeeti  mutih  uiore  favnurable. 

COHPI.ICATIONH. — In  the  large  pmportion  of  uienslen  doathn  tho  fatal 
lult  iit  due  to  one  of  it.t  recognised  aotiiplitiaiioin«  rather  tlian  t*t  th<^  loxi(f 
intenflily  of  the  di;tcii8c. 

The  oouiplicatiou»,  with  bul  few  exueptiouK,  reprcHont  on  oggnivalion,  in 
■orne  oaaas  an  QXtentdon.  of  certiin  of  the  cutarrhal  Hyuipluui>4  whi(:h  aro 
normal  aooomiuinimenls  of  thn  attovk.  The  Tua<«t  iinfiorUnt  nf  the«,  aa 
might  be  ex|>ocl4^t.  are  intlamiiiatory  alTeoliunR  ol'  tlie  reMpir.Lt4)ry  'jrgaus. 

I Li(iryn^r<iLl  t-.il.irrh  in  »oiue  dcgrec  is  proscnt  in  iiKist  aitockn.  but  oucu- 
Hiuually  acuU  laryngitis,  litteutled  wiLh  KLrtduloiLH  brt!uL)itiig,  m!ta  in,  and 
faooomes  a  oource  of  actual  dy>tpncBa.  It  motit  frequently  reachoH  ita  hei^ht 
duriojc  the  devolopmont  of  the  rofth,  aftor  wluoh.  undor  appropriato  tn-at- 
munt.  it  cunimunly  rtubnidtM.  In  some  iuatauoea  hiryn^(*id  olmlnictiun 
HU|)ervene8  al  a  liter  »ta^n  dnrin^  e;irly  (;iinval(»i*^ini:ii,  und  i.-^  th»iii  lutuidlv 
deikentlent  U|>iin  diplitiKTilie  ii)fixiti<<n  Tbt^  eiudation  riipidly  extiiuilM  In 
the  fiinallcr  hroucbi,  and  the  cutiditiun  Iteeomea  Tety  aorioua.  In  some  osMit, 
partiouIarly  ihose  in  which  the  mgntt  uf  laryng6al  ateuonia  lutva  boan  prasenL 
trum  an  earlv  stage,  the  oondition  appeani  U)  1m  dejiendeut  on  pjoeouoal 
infoclion.  Undcr  Ihose  circumAtancea  nn  trne  membnino  niAy  1ni  forinrd,  but 
thera  ii  mooh  Awelling  of  the  lar7nKtial  uuicoua  iiuMiihrane,  attended  wilh 
profune  muco-pundi^nt  bruiichnrrhtca.  Tnu:hi'ou^tiny  alTurd-«  l)tit  hlthr 
reliiif,  and  ihti  piitiiiuL  afUir  a  protnuileii  iUii«»iK  iLHiially  hul-cuuiIih  Id  Nei>lii: 
broDoho-pnoumonia. 

BronekUU  allecting  the  nmallor  IuIkmi  ia  liai)lo  to  arine  oa  an  ezlonnon 
uf  Ibe  oatarrhal  iuflammution  of  the  larf^r  bronchi,  whioh  t«  normally 
proMMit  in  ineaalna.  ll  ih  doublful  whclher  iruo  capillarv  brDncIiitin  ovrr 
ciocunt  withoat  ttomo  involvoinenl  of  tim  pulmonar}*  idveolL     U  moHl  ofb*ti 
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arkes  dtiriug  tlie  eruptivc  stage,  and,  like  broDcho-puGiuuooia,  its  advent 
suKgesled  by  nn  arreel  of  the  uoruial  defervBaoence  of  temperature  which 
}mIT»ws  the  full  davelnpment  of  th»  mah.  In  mme  caiie»  it  supervenes  a  few 
days  after  the  temperature  haa  ialleu  to  norraal.  Its  presence  ir  indioated 
by  the  rapid  lievclopineut  of  uyaaGai«  aiij  luarked  acucleratiou  of  the 
rc^ipiratiun.  On  aum:uIt>atiou  tiiie  mucoiis  rales  may  l>e  heard  ov<jr  ibe 
lungs,  unatt«nded  with  Hither  liibular  hrtait-hinf;;  or  ubvioua  dulneas. 

/ironx:ho-p}teu.m/>ma  in  some  degree  ia  rarely  altogether  absent  in  cases 
in  which  bronchitis  has  extended  to  the  Biualler  tubes.  It  may  ahse  at  auy 
Rtage  of  the  meatilcs  attack,  hut  most  ofteu  diiriiig  the  beiglit  of  the  discutte. 
It  K  moHt  (01111111)11  iii  HtniinuuH,  rachitic,  <ir  otlierwiBe  weakly  cIiildreM. 
partionlarly  in  Tery  young  onea  It  i«  apt  to  bo  piY>;:refl8iv(^  and  on  thia 
accouiit  is  rcsponsible  for  the  large  iuajority  of  measlea  deaths.  The  8ymptom8 
iu  nu  way  ililfer  fi"om  those  of  iToncho-pueuuionia  uncoluu-iCted  with  mco-sles. 
The  attack  Ls  characterised  hy  pruiructed  pyreKia  of  a  reinitteut  order, 
attenilml  ^^iltli  niarked  emaciation  and  cattse(|ut!nt  eshauBiion.  In  many 
caaea  not  directly  fiital  it  engenders  a  predispoaition  to  sub8equent  tuberculosia. 

Rhinitia. — The  nasal  cntarrh  lunv  be  undulv  severe,  and  iu  many  ca8t», 
especially  in  strumous  children,  the  rhinorrhtfa  beconies  chronic. 

Otitu  M^dia. — The  middle  car  is  trequently  invnlvcd  by  eztcnsion  of  the 
t-atarrli  aluug  llie  Eustachiau  tube,  iu  whioh  čase  syuipLumB  of  a  threateuing 
uharacter  are  apt  t<i  supt-rvene.  The  tenipBrature  auddt;nly  risea,  perha]>B 
acconipanied  with  a  rigor,  and  th«  child  becomes  reatless  and  drowBy. 
Deafncss,  tinnitus,  and  tenderneaB  over  the  cartilaginous  portion  of  the 
audit.ory  canal  are  u9ually  preseat,  and  probably  otalgia.  Thos,  hovvever, 
uiied  not  be  verj-  obviouR;  bul  its  pn^stmce  iuay  be  iuferred  if  the  child 
become«  extreixiely  reatless  and  occasionallv  cries  ont  as  if  iu  paiu.  or  it  ma^^^ 
become  deliriouB.  j^ 

In  the  large  majoritv  of  cascs  the  tyinpauic  membrane  givos  way,  an^^ 
relief  ia  obtained  HitoutoueouKlv.  The  t-emperature  falla  and  ihe  pain  and 
restlessneSH  subaide  on  the  apptiarance  of  the  dincharge.  Should,  however, 
no  escaipe  be  provided  for  the  iuHaiumatory  jiroducts  shut  up  in  the 
tyinpanvim,  siippuration  of  the  mastoid  cella,  convuLsiona,  meningitis,  or  sinus 
tlirouibo&is  are  Iikuly  to  arise  and  prove  fataL 

Chronic  atcrrrh€ea  is  frequently  dependent  u^Kjn  diaease  of  the  temporal 
bone  followlDg  otitis  media,  ascrihable  in  most  cases  either  to  scarlet  feve^H 
or  measles.  ^| 

Occasioually  apkthtt  or  vlceratire  stojnatitis  arisce  as  a  reanlt  of  the 
eatarrhal  aMeL-tion  of  the  muiith,  iu  ^vhich  ease  Huiall  wlnte  ]3atcliBS  ur  shallovr 
ulcers  vfiih  a  bright  red  or  grayi8h  fliKir  may  lie  seen  on  the  mncoua  mem- 
brane of  the  cheeks,  lips^  gums,  or  side  of  the  tangue.  The  latter  organ  is 
orjivtod  wilh  a  bnnvuish-vvhite  fur,  and  the  brcath  ls  very  ofiensive.  [n  some 
cachecLic  childreu,  or  iu  those  esliauatud  by  bnirioho-pueuniouia  or  co- 
ensteut  septio  scarlet  fever,  uecroaia  of  eoine  portion  of  the  moiith  arisos 
and  rapidly  spreads.  In  this  way  extensive  sloughs  may  iuvolve  the  tisaues 
of  the  cheeks,  gums,  or  eides  of  the  tongue,  and  with  diaastrous  rcsulta. 
Tlie  conditiou  is  usually  known  as  nonia  or  cancrtim  vris,  aud  it  may  affect 
the  external  genitalta  in  female  oliildren.  mt 

IHarrhcsa  sometimes  appeanj  at  the  coniinencoment  of  the  attaok,  butfl 
pcrha[»«  more  often  seta  ia  during  the  eruptive  ata^e.  It  is  liable  to  peraiat 
for  a  consideraMe  tiiue,  and  ia  duc  to  eatiirrhal  enterltis.  If  chronic,  th« 
patiHnl  is  liablrt  tn  iHMiunie  exhausted  by  the  coutinual  ]iaiWiige  of  offensive 
watery  stools.  and  after  death  the  colon  has  been  found  both  thickened  and 
ulcerated. 
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Conjunciiviiis  of  niiM  de^ree  i«  ii8«any  present  in  ineosle«,  but  it  mfty 
take  on  a  piinileut  cbHracter.  attendcd  with  much  chomosia.  Under  these 
ciroaHLBtanccs  kcratitis  und  armral  ulctr  are  liaMe  to  arisL-,  eometimes  lead- 
ing  to  hypopioD,  aud  occasioimUy,  though  rarely,  denlructive  intlamumbion 
of  the  globe. 

Certain  nflectifins  of  the  nervons  sjstem  have  occasionallj'  boen  o})«wrved 
lo  rollow  an  att«ck  ut'  meueles,  of  which  ehvrea,  muscuiar  atrophtf,  mjffiitis, 
Aod  heinipleifia  muv  1:ie  cited  as  e.vauiplea. 

PATMOLO^iV. — Meaalea  ih  unque8tiotiahly  due  to  a  specdiic  living  oon- 

ium,  but  its  identity  has  not  yet  been  coiichi8ively  established. 

(-'iinon  and  I'ir>lii'lie  in  1885.  «nd  more  reoently,  C«ajkowski,  clium  tij  have 
discuvered  a  smalt  Ikocillus  in  the  blood.  And  to  liave  8UcoeHsfiiliy  ctiItivat«H  it; 
bttt  tbe  two  descriptions  ^vidently  do  not  appij  to  the  same  organism,  nor  in  pJther 
caae  have  the  observations  roceived  tndopcndent  conl!nnation.  The  bacillus 
descriliud  by  Comil  and  fiabes  is  believed  to  be  identica)  with  Ffeidei^s  inftuenza 
liacillutt. 

Swoadary  mfnction  hy  pyogenetic  organi^nift  and  thi*  diplococcus  associatad  witJi 
pneamoiua  iir»  oonimon  in  mnules,  tneir  mtiltinlicAtion  lw>ing  fat-ourod  by  tho 
catnrrhat  condition  of  the  mucuuB  meinbrane!(.  Tiie  ext«uit  to  which  these  extrane> 
OUK  orfanifinis  are  reai>on!^ble  for  the  superveiitian  of  nioat  of  the  intIamiiiatory 
ooniphcationH  is  uiicertain. 

It  \\n&  btvn  BMMrtcd  by  Comil  and  Babes  with  apparenl  re«son  that  iu  rcMpoct 
to  one  form  of  pnoutnonia  prc«outing  distinctive  histologtcal  featurcs,  tbe  alfectioii 
iB  a  gpecific  niariifcjitation  of  the  meadles  infection. 

^Vith  thiti  piisKiblo  exreption,  the  po8t-mort«in  appearanoes  are  not  dintinctive 
of  nicasles,  but  rather  of  its  cnmpHcations. 

In  t«xic  attocks  of  oieaHlea,  as  of  other  infective  fevers.  the  blood  is  wantinK  in 
c(iaguln1)i)ity.  and  staiiis  the  vessel  wAlb) ;  vhilo  tho  viitcem  are  eoftened,  often 
tmDn?what  »rnlarKed,  and  prone  to  putrcfaction. 

In  dbies  i-onip!icat*'d  by  diphtht-ria  tho  Klfbs-  LoffltT  lnu-illus  cau  1«  detected  in 
the  eiudation.  fuMLiatiun  of  thu  bronchial  glnitds  and  of  ftniall  nre«w  in  the  lung)t 
are  fraqoently  found  as  tho  ivi^utt  of  a  broncliu-uncuiiioniu  eiigendereal  by  measleAk 
In  some  časen  fiiit^h  foi^i  Jire  nf  tubcTL-ulouK  ongin.  att  prove'Tby  their  containing 
tubercle  bacilli,  bat  in  others  no  haoilli  can  be  detected.  In  thi«  cane  tl»ey  are 
probabIy  due  to  anteoedent  hronchn-pnenmonia,  thoiigh  tlie  child  raay  die  froai 
generalised  uiUary  tul^rculosiji,  the  reMoIt  of  sulMeqneut  infection  with  tuberde. 

PROUNOSIB. — The  eiioniioiia  influcuct'  exerled  by  age  on  the  chance  of  a 
fabtl  isaue  ta  wull  Khuwn  by  the  rnn<>win^  table,  which  ahovra  ihe  čase 
n]urtality  uniongst  3181  caaes  of  measles  treated  in  Gla^ow  Fever  Hoffi>ital 
daring  ihe  year8  1S97-99 : — 
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In  the  forcRoing  table  it  is  seen  that  tnenslo«  wh.s  luost  fatnl  in  tht:  secunti  venT' 
of  life,  when  aiMJut  one  in  everv  three  chililrvii  altackt-d  dicd,  but  iill  records  show 
tiial  ttio  fulHlily  Is  equ»lly  liiRti  Uuring  tllu  luttcr  half  of  tlic  fifttl  jear.  Aftor  two 
yoarH  tlie  morta.lity  rapidl;?  fell.  During  the  tirst  quinquenniuni  of  life  it  wm 
43wiut  five  tiuips  as  high  as  in  tlie  two  sacceecling  ones,  and  at  ages  Kiibsequf>nt  to 
(ifteen  years  aII  recovered.  Thp  iniluenoe  of  s««  is  practicj»lly  nu.  Mcasles  ia  apt 
Lo  take  a  KAvero  form  in  strumouK,  ractiitic,  or  tuberculous  ehildren,  and  in  thost* 
Kubiect  to  chronic  lunR  disGiufe,  or  reoentIy  oonvalescent  from  whooping-cougli, 
dipntheria,  or  scarlet  fever. 

Certain  syniptoms,  niort-over,  poiiit  to  an  unfa^ourabli-  prognoais,  viz.  early 
liigh  temp«ni.tiire  without  remission,  earlv  rapidity  uf  bruathing,  <:yanosis,  rapid 
aud  fi-cblo  pultic,  drjf  browii  touguc,  petecuiai  rash,  bK*niorrhuges,  severe  diarrhn», 
Ircmor,  and  t'oa%"uUions :  whilt',  should  any  of  the  more  important  coraplit-ations 
supervene,  particii!arly  membranoiuj  larynpiti8,  capil]ary  broncliitis,  broncho- 
pneuiiionia,  and  noma,  the  outlook  is  very  fterious. 

DlAGNoais. — SIlould  there  hts  uo  eniption,  ha  in  aouieCuues  the  casm, 
Toeasles  is  very  likely  to  he  miRtiLken  Inr  an  ordinary  oatHirh.  U8ually, 
however,  the  pyrexia  ie  more  pronounced  ;  and  there  is  ofteu  eorne  dcgree 
of  blotchineB8  of  the  face,  which  ib  very  mig^estive  ol"  meiiale«.  In  such 
caseB  the  presenoe  on  the  buccal  mucous  membrane  of  Koplik'8  speta  (see 
p.  353)  muat  be  carefully  sought  for,  os  thcir  diaguostic  valuc,  if  found, 
would  be  couaidemble.  lu  some  doublful  inslauces,  however,  the  preseuce 
of  nieaitles  may  \m  8usiH«.ted  hy  its  connpction  with  nu  iindoiihted  uttack. 
In  caeee  attended  with  pronounced  laryngeal  catarrb,  croup  may  be  an 
early  8yraptom,  and  the  casc  simulate  lar}'Dgeal  diphtheria. 

The  abseuce  of  faucial  exudaliou  tUoue  m  uot  concluHive,  but  a  bacterio- 
logical  examinatinn  of  the  lHryngeal  mucous  »hould  f^erve  to  exclnde 
diphtheria. 

Thrcc  onIy  of  eruptive  fcvcrs  are  liable  to  be  confused  with  meosles. 
viz.  rothelu,  scarlet  fever,  and  eurly  smaU-pox. 

T)te  follovi-ing  uharac-ters  slioukl  <ierve  tu  disUiiguisb  rotAttn  .-—The  ubsence  of 
prc-eruptivo  illnt«s  (excc]it.  that  somo  odult«  coniplnin  of  ttndcr  svelUng  of  the 
posterior  etfi-vical  prlands  for  a  fow  da,ys  beforp  tfio  rasli  conio»  out,  occasionall/ 
with  slight  pyi*exia) ;  the  mildne-ssof  tbo  catai-rh,  which  is  usually  limited  ioslight 
faucial  redne8«and  faint  conjnrctiva)  injectioii  :  the  absenoe  of  Kopbk's  spots - 
th«  occaiiional  preiiHncB  of  an  enlargenipnt  of  the  posterior  cennca]  and  mastoid 
lymphntic  glaiidii,  conBid(.'nibly  more  pronouiKvd  tban  in  meaKles,  and  att^^nded 
with  definite  tenderuesa.  The  eruption  i«  usually  the  first  syiDptom  of  the 
complaiot,  and  its  component  spots  are  commou]y  emaller,  pinker*  and  more 
discrcto  than  tliose  uf  uienilcs ;  while  the  raeli,  being  more  iransient,  is  con- 
Mxiuently  followe»l  liy  les«  staining,  tbough  niorc  pt^ding.  Other  peculiaritias 
of  the  rothclu  eruption  are  that  it  is  not  iiifrcqucully  abtiont  from  the  face 
nltogether,  aud  that  on  the  lower  part  of  the  truiik,  forearms,  aud  legs,  thi:  apot« 
temi  to  ea["ly  coalescence,— in  wnich  čase  large  erytheuiatou8  patcliea  inay  b« 
forined  rotienihling  the  rash  of  searlot  fever.  It  tnuHt  be  remembered  that  ia 
poHt-scarlatinat  measles  the  pre-emptiva  stagf  i«  frequontly  wanting.  Its 
dirterpntiation  from  rotheln  m»y  then  bo  oxtrenieiy  diihcuit,  if  not  imposaible,  in 
an  iKolatiKl  čase. 

Any  diUicu!ty  which  niav  be  experienced  in  the  difTerentiation  between  inoastea 
and  »carlet  /tver  can  usuallj'  l>e  cleanid  up  liy  attention  t-o  tho  foIlowing  points. 
In  scarlet  fever  the  attack  u  usually  usht?rc<l  in  with  voiniting  ;  tht-  raHli  appears 
within  n  few  hours  of  iuvasioii,  ftttciided  witJi  niurked  faucial  iuflamiiiatinn. 
lender  onIargemPnt  of  the  glauds  beneath  the  jaw,  and  more  or  lesa  discomfort 
in  Kwallowing  ;  whi!f  thn  tongue,  even  if  it  does  not  pre-sent  the  charac-tcritstie 
strawbeTTy  appearance,  should  s]iow  sonm  evidenco  of  poehng.  The  temperature 
declines  (fraduall^  with  the  rash,  instood  of  falling  sudaenly  within  ahout  twenty- 
f»ur  hourH  aiter  its  full  developmont. 

The  eruption  is  rapresented  on  the  fa<^  by  a  simple  virid  flush,  tbe  circumoral 
■"e^on  remaining  pale  and  uuinvaded.  It  ih  never  matular  <in  the  palms  or  80I08, 
but  is  8iuiply  erytnematouii.  The  individual  i)apuli?t>  of  tla-  eruption  are  smaller 
aad  more  closely  aggregated,  and  though  the  pnpolar  elcnieul  in  parts  iBay  ba 
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well  dcvelopetl,  the  aurface  of  the  »kin  gcnontllv  is  flunbed.  An  tli«  hvi«'ra.*mia 
»tubniiJea,  a  uuifunii  atainuiK  ot  a  groculeh  ^■ellaw  tint  mtuaiuit  wi(Iiuut  uti; 
»uggestioii  of  luuttliag.  Tbe  8uWquenL  pueliog  is  U3uany  more  proDouncoJ  iiad 
presentA  lhf>  "pin-hote"  chamctei-H  whicti  »re  Hssociated  witli  scarlet  fever. 
iJefinit«  našo  rAspiratorjr  catarrh  is  ahKBnt,  while  the  superveulion  of  cither 
rheumatisin.  adenitU,  or  albuminuria  is  contirmatorv  of  sc&r^t  (e.vfr. 

,SnuiU-/Mij-  in  the  earlv  papular  staga  is  occasioniuly  mistakcn  for  nieasles.  The 
coniplaint  of  severe  lumihir  pain  during  the  pre-eniptive  stage  or  the  occurrence 
tif  a  rigor  shuuld  lead  to  a  suiptcion  of  8nialI-)>ox,  wliich  would  be  strengthened 
tihouUI  tho  tcmiH^rature  iin]nf.KJiately  fall  on  tlttr  apnearaiiot>  of  tltv  rash.  Tho 
Mimll-poK  uruptiuacaii  usuuUv  bo  fcit  by  tlic  hand  bcfori-  it  ean  be  cicariv  re- 
oogni»ad  by  the  Rye,  wherejui  ()ie  lueasles  rasb  U  mncular  fi-oiu  the  uutset,  aou  hoA 
a  velvetjr  leel  to  the  touch,  qiiite  diHereat  from  tlie  8hotty  sensatioii  impnrted  by 
that  of  ftma1)-pox.  Thu  cutairtial  isymptoma  u»ually  prasent  in  meatiles  woutd,  <iF 
course,  b«  absent  in  smalt-poK. 

Trkatment. — No  knowii  drug  hait  beeu  proved  to  exen  a.ay  upecilic 
influence  over  the  coun«  of  the  diHeaae,  and  nur  Ireatnient  »hauM  haVR  for 
ita  objeot  the  placing  of  the  patienl  in  ihe  l»ost  ptiaitiou  for  uiidergoing  the 
attttck,  and  for  warding  off  the  variovis  intlaiiiiiiutnry  compliuutionH  which 
anj  prone  to  Huperveue  and  8eriou8ly  endanger  life.  The  patient  should  im 
placod  in  a  room  sparsel^  fumished,  freely  ventilatod,  and  adequately 
wiuiued.  The  temperature  should  not  be  iLlIowed  to  fall  beIow  60'  nor 
rise  abovfl  70^  at  the  motit.  The  esulusion  of  direct  druught  fruiu  the 
pifttient  dhoiiM  alwayH  be  attempted.  ThU,  hovrever,  is  nol  KlwayR  pnu:tir- 
abte  in  wint<!r  if,  as  it  ehould  be,  the  window  bo  kept  partly  opeu  at  the 
top.  The  wamung  of  the  room  Is  prefembly  eOected  by  means  of  the 
rodiaut  heat  uf  a  good  ojteu  fira  The  light  Khould  be  subdued,  thoiigh  not 
excluded,  in  view  of  the  photophobia  vvhich  i»  usnally  present.  The  eym 
Bhould  bo  carefully  examincd  daily  io  a  good  light.  so  that  the  eurlieet 
eigu  of  corucal  iiaplication  luight  bedetccted.aud  the  t-onjunctivie  periodic- 
ally  ballied  wilh  weak  boric  loLiou.  The  (Mitteut  shuiUd  be  enuouiagctl 
to  bluw  hia  noM*  at  iiiten'alB,  in  ordt^r  l-n  clear  out  on  far  as  jioBsible 
>e  naial  pASBages,  and  BhotiUl  there  be  any  sign  of  earache,  tinnitus,  or 
ifneflB,  it  ifl  weU  to  gently  irrigatc  the  nfu<al  i>a6Bagce4  with  weak  Miline, 
7ondy'B  Uuid,  or  boric  lotiun,  in  order  to  diuiiuiah  the  chanoo  of  inllam> 

[fniitiun  exteuding  up  iiw  Kimtachian  ttibe,  and  involving  tlie  iniiUlle  ear. 

'ShouUl  there  be  evidence  of  Eustachtan  atenoels,  it  is  wiHer  uot  to  uee 
the  IVilitzer  bag  duriiig  the  acute  catarrhal  stage,  but  the  dniui  should 
be  exaniincd  daily,  and  pnuctured  at  once  fihould  auy  bulgiag  bo  dctented. 
The  preeence  of  otalgia  calla  for  the  four-hourly  irrigutiun  of  tbe  ezlerual 
ranal  vrith  a  warm  mhition  of  aome  antiseptic.  siieh  ur  horic  or  carbolic 
acid  (1  in  80),  and  thiK  should  bo  rigorously  maintaiued  after  the  dniiu 
hiiH  Imen  punctured,  or  on  the  six>ntAneou8  ap[>ear.uicf  of  utorrh(ra.  If 
the  jNiiu  iKi  W!vere,  and  the  diild  fretful,  the  »[t]ihiuiti(iu  of  a  hnt  jtoppv 
foineiiUition  over  the  ear  will  often  givc  relief;  or  abould  thiit  fail,  the 
io^tallation  of  a  rew  drop.t  of  ltquor  atropiip  containing  •*  per  oent  of 
hydrocb)orate  of  cocainc  will  uKuftIly  bc  aucceMful. 

ljiryngeal  irritatiou  i«  ImuiI  relieveil  by  Ihe  inlialation  of  dtoiini  or  hy 
thtt  Hpplicjitiim  to  the  larynx  nf  hnt  fomentation^  or  a  i^Mingi^  fru<puinlly 
Ig   out  of    hnl    water   uou  lani  ing   u    littlo    tur^Hniline.      Should   the 
ithing  bc<«ine  actuallv  sth<lul<iux,  it  iiiiiy  l>e  dtii-  U>  aeuteneaft  of  the 
ifcarrh,  in  whiuh  uuie  the  at>ove  uieaMurcH,  H'tth  the  oddition  of  au  ex- 

^pectorant  cx>otainiug  a  few  ilnjpH  of  tinct.  eaiuph.  co.  and  glyo(iriuu,  wiU 
|irol)ahly  hv;  siithcient ;  but  the  Iikelihood  of  diphtheria  siipervening  aliould 
oeror  be  forgotten.  Uader  theao  circunistancea  diphtheria  antitoiiu  in 
roU  doH  miul  bo  At  ouoa  injecled  and  Lho  inJL^tiou  rv]>eftC«d  in  twelve 
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hours'  liuie.  Thia  may  or  may  not  be  suucessful  m  averling  the  uecea8ity 
for  trachftotomy.  The  nnaet  of  8e%'er8  diarrhcRa  fn>quently  calla  for 
trejitmcnt;  the  diet  should  be  confined  to  milk,  which  may  be  either 
peptonised  or  dUuted  in  e^ual  proportion  with  barley  or  Ume  water;  and  a 
l"cw  graius  of  Dover'6  powdtT  inay  1«  given  every  lour  or  aix  hours  if 
neceaKary.  A  powder  consisting  of  tw(i  gmina  each  of  liismulh  »uhnitrate, 
8alicylate  of  soda,  and  Dover'8  powder  for  a  uhild  of  tive,  ropeated  every 
six  hours,  is  a  uscful  reiuedy ;  or  a  few  drops  of  laudanum  iiLay  be  tried, 
aud  the  lower  }x>wel  w&8hed  out  twice  daily  by  meaua  of  a  fuDuel  and 
Luht)  with  a  mixture  consiating  of  a  coM  »aturated  soluliun  of  boric  acid  and 
lime  water.  The  diet  inay  be  changed  by  the  suhstitution  of  whoy,  witli 
the  additiou  of  one-eighth  of  cream  for  the  milk,  and  to  a  youu^  child 
brandy  in  thirty-uiinim  doBes,  inay  be  givtn  every  two  hours  and  some 
t-aw-uieHl  juicB.  In  easea  of  the  pulnionarv  tvp«,  or  ahould  bronchitii* 
or  bnmchi)-pneuraonia  siipervene,  the  encasement  of  tho  cheat  in  hot 
linseed-mcal  poiiltices  is  of  the  utuiost  value;  the  iuimediate  benefit 
derived  I>eing  fref|iiently  moet  strikinj^.  Since  the  broncho-pneumonui  of 
meHsli38  is  highly  iafective,  the  child  oij  its  fir«t  appearance  should  be 
promptly  isolatfd  from  other  easos  of  measles.  lu  toxic  uttacka  bnt 
little  cau  be  done.  The  hti-ength  a«  far  as  ponaibIe  should  \>e  kept  up 
with  concentmted  nourishitient,  and  alcohol  should  be  freely  adminieterea. 
Pyrexia  and  reatleseness  are  beat  treate<i  w!th  tepid  or  cold  BponKing,  and 
the  wet  pack  may  be  cuipIoycd ;  but  cold  bathiug  or  the  admimstration  of 
auUpyrettu  <lrugs  are  botter  left  aloue,  ub  they  are  actimlly  iujunous  lu 
iaany  oiisch. 

Con\-ul8ions  in  mesisles  are  uaurtlly  fatal.  Kor  their  relief  the  body 
ahould  be  immersed  in  a  hot  bath  and  cold  atlusions  applicd  to  the  head, 
or  a  couple  of  leechea  Miay  be  applied  beliiud  the  ears,  aince  these  measurcs 
are  reported  to  have  been  succeasful. 

LITERATUKE.— HlKsou.  Ofo-jr»j}>h.  awl  Hitiar.  Paiit,  vol.  i.  Nciv  8y<lMi.  S'«,— 
WuiTKi.i:G<nt.  Trans.  £pUUm.  Sx.,  iiew  «jric»,  vol.  xli.— Al.BX.  JoHhSTOS.  Itep.  Olasg. 
Fi^v.  Ifatjt.  1897-09. —NlKJJFVB«.  /ViuA  Sfrii,  viO.  ii.— Oami-ukll  Mlisiio.  Tratu.  Epidem. 
Hoc,  nv:\v  seri«,  vol.  x.— Uawson  W[Lli.vms.  Art.  "Metuli?*,"  Allbiitfji  Syff.  Ated.  vol.  li. 
— Koi-i.lK.  ArtJu  Petiini,  Nmv  Yoik,  IJeet^nibor  Iftflfl. — Si.*wyk.  />utJirJw.  .««/-.  Jr«4. 
1 8518,  No.  17.— RiitLV.  .ViiHch.  mfH.  iy'x:h.,  Heiiternber  19.  1899.— CoHN.  7'Arr(tp.  MnnttUch., 
November  18»9,  [i.  dOl.— OiKNiL  aml  Uahks.  Tr 
Beri.  kliv.   IVnth.,  April  18.  189ii. 
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Thk  iuedia«tiDuni  is  the  space  which  is  left  i&  the  median  lioe  of  bhe 
chest  by  tbe  noo-approximatioD  of  the  two  pleunc.  It  is  subdivided  into 
an  anterior  and  a  post«rior  uiediastiuuiu,  whii:h  are  re«pecli\  ely  id  frout 
iind  behinil  the  heart,  and  a  iniddle  metli astin um  which  containB  Lhe 
lieart. 

The  auterior  mediafitdouut  is  boimded  in  front  by  the  back  of  the 
sternum,  l»ehind  by  the  p«ricardiimi  aud  by  lhe  pleural  aaca  on  each  side. 
It  Gontaias  the  remains  of  the  thyiiiuif  gland,  the  nrigins  of  the  Bteruo- 
hyoid,  Htemo-thpriid,  and  trianguLiris  stertii  musclea,  tbe  left  brachio- 
oephalic  veiu,  the  intornal  mammary  vesaeU  of  the  left  side.a  few  lyinphatic 
veaselB,  and  some  areolar  tissue. 

The  middle  iiiediaHtinum  is  the  broadest  \iiiTl  of  the  inteq)leural  spnce. 
It  containg  the  heart.  encloeed  in  thei)eriwirdiimi,and  the  veflseI«conne*'.ted 
with  it,  the  roots  of  the  lungB.  the  phreoio  nerves,  and  some  l^mphatic 
glandfi. 

The  pofiterior  mediuatiuiim  is  bouuded  Id  frout  b}'  the  pericardium  und 
rootB  of  the  Itings,  l)ohind  by  the  spiual  c-olunin,  and  its  lutenil  boundaries 
are  the  pleurul  tuics.  1 1  (Mjutaina  the  third  pitrt  of  the  arcb  uf  the  aorta, 
the  descending  aortH,  a-nophagus,  ppeumngastric  nerves,  thoracic  duct, 
azfgoe  veins,  and  lymphatic  glands. 

Mkdiastinal  Kmphtsema. — The  presence  of  air  in  the  celliihir  tiseue  of 
the  modiaBtinum. 

Kmphjftema  of  the  anterior  mediaatinum  is  a  frequent  occurreuce  In 
fatal  caaes  of  trHchentnuiy,  and  18  occ:t«ionaUy  asaociated  with  pneumothorax, 
to  which  it  Htanda  in  eaUNiI  rchition.  It  may  also  rettult  from  perfuration 
of  Lhe  trochea  or  brunchi,  or  from  conditions  which  give  rise  to  a  commtini- 
eatioo  between  the  lung  and  tbe  mediaetinum,  ur  from  ruplure  of  the 
oeecmUagna 

Emphvsema  of  the  anterior  mediaetinum  may  or  may  not  be  asBOciated 
with  euiphyacuia  of  the  neck  ;  the  former  is  due  to  the  diniinished  preosure 
lu  thu  tboraz  duhng  iuspiratiou.  wlule  the  latter  is  produced  during  expira> 
Liou. 

In  mediastiual  empbyaema  the  air  paases  dowo  in  the  spoce  beneabh 
tbe  deepcervioal  faacia.  Its  production  ia  favotvrod  by  di^ision  of  the  deep 
ccrvioal  faacia,  obstruction  to  tbe  air-paasages,  and  in8piratory  efforta  The 
dcep  cervical  fii»ciit  should  not  Im!  divided  lower  than  in  alM*oluteIy  nece8i«iry. 
The  jieriod  of  danger  dtiring  tracheotnmy  is  the  intfrviU  between  tbe  divi- 
HJon  of  the  deep  cenical  fascia  and  tho  iutr«iuction  of  the  tube  into  the 
trachea.  Should  artilicial  respiration  be  neceaBary  the  tiasuea  ahould  bc 
kept  in  appoHitiou  to  the  tracheo. 

Tlie  Bymptom  of  mediastinal  emphy9cma  is  a  retum  of  dyBpncea  aftcr 
tracheotomy,  in  the  ubsence  of  evidence  of  the  cannula  or  tracheii  being 
blocked  by  false  membrane.  On  percuaaion  tho  chest  wiU  bo  fouud  undiily 
rOMnunt  Tite  esialence  of  Hubcutaneoua  emphyBtium  uf  the  neck  wnuld 
be  nnother  puint  in  favour  of  the  diognooa. 

The  only  trentment  likely  to  be  of  avoU  is  tbe  tnhaUtion  of  OKjgeu  in 
order  to  dimiuish  the  re8i>imlory  effbrta. 

ACUTE  MKDlASTlNma. — Auute  inflauiniatiou  of  the  mediaatinum  iaa  mre 
diBBaae.  It  may  occur  aa  a  result  of  tmumatiam,  eMpeciaUy  fruui  Lhe  per- 
fontion  of  the  ceaophttgos  cauaed  by  BwaUowing  fiah-bonea  or  nthur  tdiarp 
nrtldoe.  or  from  mptnre  of  the  cceophagua  It  may  spread  from  a  pnuu- 
moniu,  plcuri8y,  or  pehcarditis;  at  the  ueerop8y  it  may  bc  diOicult  to  fiuy  whičh 
wafl  the  primury  eonditmn.  An  angina  Ludovici  mav  apruad  downwatd,  or 
Lhe   inflaniuuition  net  up  hy  a   lmchcnt«)iay  wonnn  iuay  Itave  u  aimilar 


362 


MEDIASTINUM.  THE 


tiourae,  aud  w  Bct  up  ocuto  mediaslinitia.     Laatty,  it  bas  been  met  with  m 
maligiiaut.  foruis  ot'  che  esanClieuiata,  e8pecially  meatileB  and  eutt^ric  fever. 

In  the  aeptic  fnrni  of  aciite  niediastinitis  the  piitient  haa  severe  pain  in 
the  po8t-6teniftl  region  ;  this  in  mcroased  on  taking  food,  and  iu  some  cases 
deglutition  is  utcoiiipanied  by  ngonising  piiin.  The  sufleringg  of  the 
[Mtticnt  are  iucreased  by  eKtenalou  of  Um  iuHauiuiaUou  tu  tht;  pleurse  and 
pericardium.  Tlie  reapinitions  are  fretpient  and  a}mllow.  thu  pulse  is  very 
freqnent  and  feeblo.  The  tetiiper^ture  of  the  palient  is  U8ually  high  and 
irregular.  The  other  syiuptoms  of  the  febriie  state  ure  prcsent.  The 
discasc  UHually  runs  a  rupid  course,  ileatb  occiirring  withiD  thrce  or  four 
dayB  from  thecommenfenientof  aymptoni8.  At  the  necr<)iwy  a  gangrenous 
or  a  diffuse  Ruppnrative  condition  may  be  seen,  and  various  luicro-urganismR 
wiU  be  found. 

In  the  lesB  virulent  forme  the  »yniptoms  graduaUy  Hub^idc  to  give  plače 
to  aigns  of  mediastinal  duppurution. 

As  just  menttoned.  an  abnccfK  in  the  raediaatinuni  may  foHow  upon 
ftcute  niediaatinitui  due  to  flcptic  caiisef«,  or  it  !oay  be  produced  by  a  blow  on 
the  steromn.  or  by  a  penetrating  woiind,  as  by  bullet,  Kpear,  dagger.  etc.   .^ 

The  chronic  form  of  mediastinal  absoess  is  UrtuaUy  connected  with  tuber- 
eulous  diaoase  of  tbo  spine  or  steruura,  or  of  the  lyu]phatic  glands. 

In  the  more  acute  forms  the  KUppiiration  is  difluHe,  but  in  the  chronic 
Tariety  it  nuiy  he  localiaed. 

The  8yniptom  of  mediastiDuI  suppuration  which  Ti8iially  claims  moRt 
uttontiou  is  the  severe  poin  due  to  tcnsion  of  ■p\i<.  With  this  are  asBociated 
the  ordiuarv  symptomH  of  suppuRitiun,  viz.  temperaturo  of  a  hoctic  typc, 
Kweats,  anurexia,  and  {>o»sibIy  rlgt)?«.  I)y!*pn(ea  in  also  couimonly  prenent. 
In  the  so-called  "  cold  "  abscestu,  Hucb  as  iuay  resiilt  frnni  caries  of  the  spine 
or  from  tuberculous  glandSj  Bymptom3  due  to  prepsure  mav  l>e  more  promi- 
nout  thau  paiu. 

If  a  large  ahscess  has  furmi»l,  a  flucluutjng  tuuiour  may  be  felt  abore 
the  episternal  nnt«h  nr  in  one  of  the  intercostal  Bjtacea,  and  this  bulgiug 
may  have  an  impulse  on  cuughing,  or  pulsation  may  I>e  eommunicated  to  it 
from  the  heart. 

If  suppuration  bc  confined  to  the  posterior  mediastinum  there  would 
prol)ahly  tie  local  j>ain  and  tendernei«,  and  possibly  dyNphagia  fmm  pressuie 
on  the  ojBophagus. 

IHagnosis. — In  the  past,  mistakes  have  been  made  in  confoundlng  a 
mediastinal  abaceas  with  au  aneiiry8m,  and  vice  versa.  But  if  carc  be  paid 
to  the  modo  of  onset  aud  to  physical  signs,  there  should  be  little  chauce  of 
a  repetition  of  the  mistake.  Tunoture  is  a  valuable  aid  to  diagnosig,  and 
even  if  an  ancurysm  were  punctured  by  an  exploriug  needle  little  harm 
wouUI  prolmbly  rcsiilt. 

In  the  differential  diiigncisrs  lieLween  a  mediastiual  absceas  and  an  intra- 
thoracic  new  growth,  acute  8yinptoma,  such  as  rigor«,  heotic  tomperature, 
sweats,  and  throbbing  pain,  wo\ild  point  to  tlio  fomier.  Symptoms  of 
presHure,  such  as  dy8pbagia,  laryugcal  imraljais,  aud  cnkrgetl  veins.  would 
suggeat  a  uew  gruwth. 

Treatmfnt. —  In  acut«  septir-  mH<HastinitiK  little  uan  l»e  dcme  exuept  lo 
mitigftle  the  sjmptoms  rs  they  arise,  The  severe  pain,  e8pcoially  the  jiain 
attendant  upon  the  act  of  deglutition,  will  require  the  free  itso  of  morphine 
hypodermiiially.  In  ea.ses  dun  to  crj^sipehis  anti-slreptococcic  serum  ahould 
be  in>ected.  Tlie  advance  of  surgerv  Ims  rendered  j)oshible  the  treatment 
of  mediastinal  abscessos  on  ordinary  lineH,  and  the  «u«wifw  which  has  attended 
the  drainage  of  free  mediastinal  abscesses  should  lond  to  the  operation  heing 
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oarried  out  m  atl  casoB,  as  uulo«8  a  Ireo  oxii  fiu'  pua  is  made  the  patieut  will 
almofit  oertainljr  die.  This  applies  to  abecemeH  in  the  jiosterior  os  wv\\  as 
in  tht)  aot«rioT  mediastiDum. 

CuKONic  Mediastinitis. — Chrouic  intlauuuation  of  the  utediosUnuui 
inoludea  tlireo  pathologtcal  gn.)up»,  viz.: — 

L  AdhurenL  |>ericardiuiu  with  eou8idurablt;  increaMi  uf  lihroua  ti«8uc  in 
the  mediasliniini  nnd  adheiriion  of  the  |t«rioinlium  to  Burruiinduig  parUt, 
and  not  infre(|uently  aaaociated  witb  caseatiou  of  the  neighhnuhng  Ijinphntic 
glanda  To  this  i^oup  the  term  of  iuduralivo  niodiaHtino-pencarditift  is 
propcrly  reslrictud. 

11.  Atlhi^ntnl  pericardiuui  with  adhesion  uf  i\w  extehur  lo  thfi  steruum. 
(^oKtal  rjirtila^e«.  and  lung,  biit  with  little  »t  no  increaa«  io  the  fibrnuH 
liasue  of  ihe  mediastiuuin ;  penoarditift,  externa)  and  internaL 

II].  Caaea  of  siuiple  chranic  mediastinitia,  in  which  witho()t  auy  adhesion 
of  the  pericardium  theru  'm  an  increasu  in  ihu  tibrouii  tiaeue  of  the  medin- 
etiniim.     Thi«  fnnn  occurs  les«  freqiienily  than  the  other  twa 

Etioloifi/. — In  amilvaiug  the  caaea  collected  by  Dr.  T.  Hams,  Dr.  J.  J. 
\V'lujjliam,  aiid  Vh.  \V.  C.  Bosnnquet.  42  in  ali.  it  will  \te  aeen  ttiat 
tbe  y(nmgest  nus  an  infant  of  fifleen  months,  and  llie  eldest  wa8  a  man 
Bixt7-OQ6  yeaT8  of  ogc.  Under  the  age  of  ten  yeara  tlierc  oocuired  8 
oHseB;  betveeu  ten  and  twenty  year8,  9  caaes:  between  tweuty  and 
lhirty  year»,  1:1  caseti;  between  ULirly  and  for(y  yeani,  5  caat«;  and 
above  forty  years  of  af;e.  7  cases.  The  diaease  'w  therefore  one  which 
ifioours  e^)M?inlIy  in  carly  udult  life,  and  as  it  niiiK  a  ctin>nie  course  the 
probttbility  it(  thut  mauy  uf  the  cuaes  commeuoed  iu  cbiMhoud.  Ooeoo  of 
aimple  chronic  mediaaliuitia  ocscur  later  in  lifo  tlian  the  two  forms  of 
modiaatinal  inflammation. 

In  34  of  the  caoos  malctt  weri*  affected;  in  7.  fetualea:  and  in  1  čase  the 

is  nut  mentioued.     Tbe  predominanoe  of  the  malo  sex  is  thoreforc  veTy 

cked. 

Thu  i-otiilitinuH  vrhinh  Imve  \nii'n  notod  aa  li.ivin^  pn^Msled  tht'  unaet  of 
tho  Hymptoiiu4  are  ton  varied  to  enable  one  to  aay  thttt  there  is  any  diaeafle 
which  is  i>articularly  liable  to  be  followcd  by  indumtive  mediastinitia  There 
i»  i;ertAiuly  no  evidence  pointiuu  to  uny  close  couueetiou  with  rbemnatisni. 
The  ftbeeuee  of  signs  of  onducarditis  iu  tbose  cai«e8  wuiild  prnlKibly  aiiflice  to 
piit  the  rhvuniittir  orij^n  out  of  ajiirt,  l(iiowin};  a«  we  do  that  in  Barly  life 
rheumatinm  u<>iiitiionly  uttookH  lh(?  endocaniium.  In  a  f(>w  čase«  the 
tiihorculouft  oriKiii  of  the  disease  is  iiidiibitable,  the  inlliimmatory  tiiitiuhief 
aiartmg  in  tubercuhnu  mediaHlinal  glanda  A  aeptic  mediastinitia  may 
poasibly  be  the  cause  nf  some  cnees,  but  ihiB  form  of  inflammation  usiiaUy 
ruDB  an  auuto  course.  Traumatism  haa  been  BuggOBted  a»  a  ooiise.  A 
liiaCorj  of  scarlet  fevcr,  mcaslet«,  aud  cnteric  fcver  u  raeorded  in  aeroral  of 
Ihe  oaaeK,  bul  withuuL  uny  couuBcting  Ituk  to  suggest.  catiM;  and  eflect.  In 
a  HJmilar  trav  Imni  drinkiug  muy  \ie  UifiiilioittHl  an  a  factor 


MoRBllt  Anat^iMV.  —  At  tlie  necropMy  llie  hoirt  inuy  bit  found  healtbjr.  bat 
iiwiii;(  tit  t)ii>  ini-n'<iM«'d  Hork  throvrn  unon  it,  frotu  tho  hAtii|ivring  »ction  «  tba 
adbereut  |x>Hcnrdiuui,  bn>ertropl)y,  fouonred  by  dt^ccnermlioii  and  dihilation,  iiuiy 
nsuli.  Ali  variatim  of  cluuigM  ranr  be  aeen  iu  tbe  plourv,  vic  adbasion  to  thi* 
dimt  wall,  or  to  pnricardium  and  cneat  wall ;  pleurml  efhitiitin  is  vcrry  comn»n. 
T}ir  incmiNc  uf  librou«  tiiuue  anil  matting  together  of  the  cunt«>i)U  of  the 
iiK^iltnKtiniiin  niay  raiMc  oWtruct.ion  to  tlin  \v>n»  aivn<,  bul  c9i|i«t-tnUy  tu  thti 
iiu|»frinr  veiia  uava.  The  livpr  in  u'«imlly  Krrftlly  cnUrjjttJ  and  iiutmegK/  ;  'hi«  i« 
|Mrtly  duu  to  ihe  ranliM-  failurr*  ami  |Nirtly  tu  thi;  ulintrm-tioii  uf  tli«  Infcriur 
▼eaia  čara  meotioned  abovp.  Tli<>  condilion  of  the  »pleen  vari««  i  it  inay  be 
haaltbjr,  or  eongMtad  acd  onUi-gMl,  or  h  mny  havo  a  thiokened  oapauM.    Cbraoiie 
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inIlamnmHon  of  thn  peritoneiim  with  Ascit«s  is  very  frnqiinntly  mat  with  in  chronic 

inediastinitifi,  and  tlie  cauae  has  not  yet  been  decided.  Ileidernann  believes  that 
the  dropsy  is  due  to  the  cardiac  failure,  bui  th&t  tlie  inHaminntury  condition  of 
the  pentoneutD  favours  the  occurrence  o(  lucitaK,  rtither  than  asJeiua  of  the  su  inr 
unitijured  coniiective  tissue  of  the  Iower  extreiuitieii. 

'nit'  kidm:yi>  do  not  apiieur  to  nutler  iiiuch  in  tliis  ditiensi- ;  m  most  coseti  Uiey 
aru  pi-iu.-lically  hea]lhy,  in  h.  few  thcy  aru  congeiited,  nad  ouIy  very  exceptionKl1y 
18  lliere  any  structural  cimage. 

SymptoiRS. — The  iiuMlti  of"  oDBct  is  as  variable  as  the  etiology  of  the 
diseose  would  lead  ur  t«  tmticipitte.  In  manj  tasob  it  is  so  inscidtouB  that 
the  initiaturv  8ymptoms  ure  frequeDtly  overlooked,  and  it  ia  not  uutil 
cnrdiuc  failurt^  and  dihttiitiiku  ocoiir  that  the  condition  is  recogniscd.  In 
other  ciusea  t.liere  is  the  history  of  Home  acut«  Kj)«;ifu:  or  feljrile  UiseaAe, 
accomjuinied.  with  brondntis  (ir  pain  in  the  chost,  to  diroct  attenlion  to  the 
mediastiminL  It  in  but  raroly  that  the  disease  is  ushered  iu  with  au  acute 
pericarditis. 

Tlie  comples  of  symptoms  suggeBtive  of  this  disease  ib  the  fi>llowiug: 
duskincss  or  cjauosis  oi  the  checks.  lips,  and  tongue ;  great  cukrticemeut, 
wilh  iuspiiutury  awulUiig  aud  pulsatioii  uf  tlie  veins  of  tlie  nei-k  ;  awelliQg 
of  the  oyf's  and  trdem«  of  head  and  npper  estremities;  aacitej*  with  or 
without  general  dropsy,  the  lower  limhs  l>eing  uauallj  Init  little  aflected. 
ParoTjsmal  cough  duo  to  prcssurc  on  the  bronohi  or  on  the  ncrves  supplying 
the  brouclii,  and  dyHpu(i'ji,  »oinetimea  amouuling  to  urthopmea.  frequently 
occur.  The  pulne,  whi(:l]  ia  eoinmnnly  above  the  nonnal  rate,  oftvn  presents 
the  charact^r  known  as  the  pulsu.'*  paradosus,  r.f:  a  puLte  wliich  l^ecomes 
smallcr  or  disappeurs  during  inspiration.  This  has  been  noticed  occasion- 
ally  in  tho  arteries  of  the  left  arm  only. 

As  the  result  nf  pressure  on  the  pulniniiary  veinH  a^dema 
and  bronchial  catarrh   may  resiilt.      The  pleural  cavitieR  are  frequentrv* 
implicated.  and  pleuritlc  etfusion  niay  nnisk  the  original  disease. 

Fhysijr(d  Sigm. — On  phjsical  exauiiufttion  the  aren  of  cardiac  dulncss 
\vill  ht:  luuud  greaLlv  inereu-seil,  eHpet.'iaIly  to  the  right.  In  casea  couiiug 
nn  acut*dy.  pericardial  friction  niay  be  detoebe.d.  O.  B.  Pcrt^z  hasobservetl 
in  cases  of  media«tina1  mlhesion  that  on  auscultating  over  the  mid- 
sternum  orockHng  .iounds  raay  be  heard  on  elerating  tho  nrni.  especiallj 
the  left  arm,  above  the  head. 

The  liver  Ls  usimlly  fimnd  1»  I«  greatly  enlargod,  and  aa  a!ready 
mentioned,  there  is  m  the  niajnrity  of  casea  a  oonaideraltle  amount  of  aacitea. 
The  spleen  is  generally  not  enlarged.  Alhumin  is  frequently  fotind  in  the 
urine,  its  preseuce  being  due  to  coogestiou  of  the  kidney8  rather  than  to 
renal  diaeaj^L 

Diagn-ima. — Tf  the  phy8ician  be  on  the  look-nnt  for  the  disease.  well- 
uiarked  CKainplea  of  indurative  mediastino-pericarditia  do  not  present  any 
inauiK!mb]e  dillicultv  in  diagtiosis.  Thatcareful  and  cxperienced  physiciana 
have  failed  to  recogniae  the  conditiona  ia  a  proof  that  niiatakes  ar«  eaaily 
made.  In  one  instance  the  disease  waR  niiataken  for  drrhoais  of  the  liver, 
and  in  another  for  a  simple  čase  cf  chronic  hronchitis  and  diiated  heart. 
Iu  children  tho  poBsibility  of  ascites  being  due  to  inediastinitia  rather  than 
to  cirrhoais  nf  the  liver  should  be  piirtieiilarly  borne  iu  niind.  An  enlarged 
liver,  ea|)ecially  in  children,  without  obvious  uause  ia  anoLher  condition 
which  ehnuld  suggest  the  po88ibility  of  media.'itiniti8. 

The  points  on  which  etress  should  be  laid  are  a  duskj  compl6xion, 
eniargement  of  the  veina  of  the  oock  with  in8piratory  8welling,  (£dema  of 
the  face  and  npper  ejctremtties,  a  pulsim  paradoxu8,  and  in  some  cases  aacitea 
coming  on  early  without  tho  uaual  sjTnptoma  of  cirrliosis,  coujded  with  an 
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increned  aiea,  of  curdiac  dulneas,  and  ponabljr  a  pericardial  triotion  souud, 
but  vrithout  Mgns  of  valviilar  disease.  The  pleural  eETusion  whicb  is  so 
oftcn  aeen  iu  this  discasc  bj  obfiuuriug  tlie  oardiac  dulnet«  increaaes  tbe 
diflicult^  of  diaguoei^  Oae  of  Lhe  diiUculties  is  to  exclude  a  mediaatinal 
luinnar ;  in  many  reape<;tK  th«  conditions  bronght  abnut  bj  theee  two 
attlection9  ure  so  similar  that  a  diflerential  dia;;r[iosjg  will  at  times  t&r  tbe 
skill  of  thc  ablesl  cliuieian. 

At  ouo  tiiuti  a  pulsus  porodoKUS  waa  r^arded  as  diaguoslii:  of  Indurative 
media«lino-{M!ricardiLiM,  but  tuii  luuL-h  reliance  mtiKt  not  be  pliicfKl  on  tbis 
ai^.  [IS  it  mav  occnr  where  there  is  do  niediastinal  affection,  and  it  maj  be 
vanting  in  cases  of  the  disease. 

Frorfnosis. — The  dise-usc  run«  a  chronic  coursu,  and  is  not  on»  itial  is 
cnjiable  of  Vn-ing  cured.  It  may  last  fmm  a  few  niontlis  up  to  Heveral 
jeare. 

The  nsual  cause  of  dealh  is  heart  foilnre.  with  increasiug  OMlema  and 
ascites,  thc  diiatation  being  cbieftj  on  the  right  side  of  thc  hcart.  Inter- 
current  attAi'.ks  of  bronchitis  and  bnjncbo<pneumonia  oflen  carrj  o\\  the 
eofeebled  paticut^  or  his  end  is  occeleratcd  by  pletiral  cffusiuu.  Iu  some 
cans  death  m  dnu  lo  uxC4;usion  of  tbe  tiiberculouH  Uii.schiuf  which  started 
lhe  disease.  In  odh  ciise  tlif  interferenct!  \vith  iht*  roturii  of  blixKl  from  the 
brain  caused  death  from  apoplexy. 

Tr«almttU. — Inasmuch  as  we  are  powerIea8  to  check  the  progreee  of  the 
disease  vvlieu  tbe  eyinptoms  aro  fullj  developed,  we  should  do  oiu*  besi  bo 
prevent  the  conditions  vvhich  bring  it  abuut.  Heuue,  in  itU  thorariu  in6am- 
nittUirj  afluctiout^,  such  as  pericarditis,  pleuriay.  and  pueumouia  occurTin^  in 
childhood,  great  čare  should  hc  takon  to  !*ee  that  the  paticntA  are  contined 
to  bed  until  aH  fcbrile  sjuiptoms  bnve  subsided,  and  during  couvalcscence 
Chey  should  be  ktipt  at  rest,  so  as  to  allow  the  damaged  orguns  to  regain,  as 
far  as  possible,  tbeir  nomial  condition.  Ah  r^ards  the  disease  itself  ali 
that  can  be  done  is  to  meot  sjmptonis  as  they  arise.  Tonios.  such  as 
dii^italis,  strophanthua,  aud  ijtrjohninc,  may  be  required  to  prevent  beurt 
fiijlure.  AH|)irutiun  .should  Ik:  emploved  in  oases  uf  pluurul  elfusion,  uud  if 
u^oites  otcur  the  alKlomeu  niay  be  tapped. 


MEDIAariNAL  AHD  OTHRR  Intua-thoracic  Gbowtha 

The  following  gn>wths  have  been  met  with  in  thecbest: — Carcinoma 
and  sarcoma  in  aH  thoir  foniis;  lyuiph!ulenoma ;  enlai^ment  of  lyniphatic 
gliinds,  uillier  sim)ile,  tubemuIouH,  or  maligiiant ;  guniua  ;  ext«nainii  dovru- 
wanlH  <if  un  enlargetl  tbyroid ;  hyjtertnj]>hy  of,  or  luuiour  ariaiug  Iniui,  lhe 
tbyinns;  cy8t8,  dermoid,  congenital,  or  hydatid  ;  tibroma,  osteoma,  euehon- 
droma,  or  Ui>oma;  aclih(miycoH)ii.  Owiiig  to  the  (Ufliculty  of  distinguitihiug 
cU[ucally  betwceu  niediastinal  tuuours  and  other  intra-thorauic  grourths. 
ti  bas  fa«en  thought  wull  to  treat  them  logether  undtrr  a  commoa  head- 
ing.  That  this  Is  a  real  diHiculty  is  ahown  by  tlit*  fiu-t  that  evcn  at  the 
necrop8y  it  ia  uftcn  ini|H:>s!ubIc  to  be  absolutelj  eertuiu  \vbt*tl)iT  the  growtb 
Htarted  in  tbe  mediustiuum  aud  Bj>nnul  oulwanlt>,  or  wh4!ther  lhe  oonvuiw 
oouurred. 

The  great  nuijor{ty  of  the  grovtlts  in  lhe  chesl  are  of  a  malignanl 
nature  (saroooaa  or  oarcinonm).  llospital  statistics  would  suggest  that 
intru-tbumcic  growtliH  occiir  muru  frequt:ntly  than  is  rettlly  the  uase;  tbis 
is  probably  duu  to  the  faut  lliat.  uwing  tu  tlieir  duniliiin  and  dillicidlj 
uf  dia^oeiB,  a  lorge  pmportion  of  ihoev  eases  gnivitAte  to  lhe  has[iitiilH. 


366 


MKDIASTINITM,  THE 


Duriug  tho  year8  1884  to  1898  iucluatve  4G  cascs  of  intra-tboracic  grosvths 
werB  lulmitled  inUi  tlic  We(iCium(4ter  Hospital ;  m  thc  aaiue  period  16,591 
nirtdical  cases  were  admitteii — giving,  thi^refore,  a  projMirtion  ol"  I  to  360. 

£iioloffy.^Ovriu^  to  the  confusion  which  haa  esistod  in  the  paat  in  the 
Doracuclature  ot'  new  tbrmationB,  it  is  ditlicult  to  speak  with  any  d(^ree  of 
uertaint)'  as  to  the  variotis  etiolo^ical  fuctora.  It  ina^,  howBver,  be  statod 
that  sarcomata  tKKur  at  any  jMiri)«!  oi"  life;  tlit^y  ur«  fre*iueiitly  uicL 
wit3i  in  children,  and  they  havo  l>een  8een  in  infants.  On  the  other 
haiid,  carcinnmat«  are  prHcCicaUy  conHucd  to  ficrsons  of  middle  age  or 
uf  udvnncBd  veara,  and  tho  probabIlity  iu  that,  rockoiiiug  the  number  of 
caA«a  per  millo  of  the  living,  uancer  will  he  fcmnd  to  increase  in  frequency 
with  every  jear  of  life.  If.  however,  ali  fonns  of  intra-thoracic  grovths 
ure  tumped  togcther,  thii  majority  of  casas  ocour  in  the  middle  period  of 
lifu — i.e.  between  thirLy  and  fifty  (26  ciisca  out  of  4G).  In  the  preceding 
decade,  viz.  tweiity  to  thirty,  there  v-era  10  CfiKt«;  iinder  twenly  yeare  ol' 
rtye,  3  caaes;  and  nver  fifty,  7  cases.  Statistica  of  casea  uf  intra-thoracic 
malignaut  diseose  in  the  Westminst6r  lIo3])ital  9how  that  malos  were 
afiect«d  uiore  Ihan  thrice  as  often  as  femalea  (33  to  13).  Tliis  is  almoat 
exactly  the  proportion  in  the  fibatistics  collectod  by  Dr.  Vincent  Ilarrifl 
(109  to  47). 

Horedity  has  a  certain  anmunt  of  iufluenoe  in  favouring  the  onaet  of 
malignant  di^^ease  in  the  thorax  aa  el»ewhere. 

Aa  regards  other  etiolc^cal  factors.  8uoh  m  blowe  and  expoaure  to 
cold,  thcro  is  no  evidence  that  thoy  havo  any  cfTcct  in  starting  tho  diseose, 
tliough  they  iaay  poa.^il)ly  have  beeu  th<:  uHsana  of  direutiug  atteutiou  to  it. 

Loc3lity  seenis  to  eiorcise  coiisiderahle  intluence  on  tho  ocf;urrenr.e  of 
mediastinal  i;r<>wths;  in  some  parts  they  are  decidodly  rare,  and  in  others 
tlicy  are  cijiumon.  Accoi-ding  to  Hesse,  75  per  cent  of  the  miucrs  eugagod 
in  the  uiiues  of  the  Schneeberg  diu  from  "uauuer  of  the  luug"  spreading 
from  the  ront.  MiiTosMiojncal  osamination  showed  that  the  grovvths  were 
lyuipho-Baruo  n  iatou8. 

Ur.  Steven  conaidcrs  fibroma  as  a  rhoumatic  nianifestation. 

With  fL-speut  to  the  starting- poiu t  of  the  growth  it  uiay  spring 
from  aiiy  of  tho  »tructures  coutaineii  in  the  uheat,  £.g.  tho  bronchiul  glanthi, 
reinain«  of  thynii]8,  fiit,  or  coiuiective  tissu^,  aaophagus,  trachea,  lung, 
pleura,  peritiuniium,  or  |>eho8teuni  of  sternum  or  rihs.  There  seems  to 
be  no  tondency  for  one  side  of  the  cheat  to  be  affected  more  frequently 
than  tlm  other. 

Aforifid  AnaUi-mi/  and  Pathologjf. — Thongh  for  the  sake  of  convenience 
ali  the  intm-thoracic  groivths  have  been  grouped  together,  it  muat  be 
iciucuibercd  ttiat  the  tumuurs  of  the  inodiaslinuiii,  lun^,  and  pleura 
have  certain  more  or  lesa  weII-dHfiued  characteri«tiKa.  Owing  to  the 
diffiuultv  which  fref|uently  t{xi8ts  in  recognising  the  priniary  seat  of  the 
disease,  it  may  be  difticiilt  to  decide  in  which  region  tho  gTOwth  atarted, 
imd  uiany  caaes  havu  doubtless  been  recorded  as  oxainplcs  of  priiiiary 
malignant  diaeaae,  wherea8  lhey  were  of  secoiidarj-  origin.  TumourK 
of  the  mHiIiafltinum,  usually  lyni]ilio-wircomatft.  are  more  frequeDtly 
primatj  than  thoso  of  the  other  regions,  about  oue-half  belonging  to  tbis 
cjitegory.  By  lympho-sarcoma  is  meant  a  round-oelled  sarcoma,  taking 
ita  origin  from  the  Iymphatic  gland»  of  the  chest.  Ttr.  Steven  poiuta  out 
that  the  lorm  lymphadenonm  (nodgkin'8  disease),  often  used  tn  designate 
this  growth,  is  nnt  applicahle  to  a  tiunour  which  inay  be  regarded  as  eaaen- 
tially  a  locul  mauifestation,  vvhether  liablc  to  mctastasis  or  uot,  and  in  vvhich 
the  constitutioual  oonditiona  associated  with  Hodgkiu'8  diseaHe  are  abaent. 
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Wh«n  a  inedioslioRl  tiimour  occurs  in  conDectioD  with  Hodgkio  s  disease 
il  represenU  a  cu  minirali  ve  ly  iiii^i^uiticnnt  (Mrl  »f  the  »liulc  aflectiun. 
Lynipho-»ircoinatimB  lumour«  ol'  the  lueiiiiiatinuui  Mimeliitica  nttaiii  tiu 
enonuous  sizG,  weighiDg  manj  pounda.  As  the  nBW  growth  invades  the 
noruial  tissucs  it  produccs  little  or  tio  chauge  in  them ;  it  intiltrate«  theiu, 
and  they  <^nulually  diaappear.  Ulceratiou  of  blood-vessels  or  tiffiues  doen 
not  oJt  a  rule  occur,  nor  in  bunta  bo  fre<[uenLly  ei-odtitl  na  ia  the  caae  nf 
4i]eurysm.  Secondury  sarconm  ol  tlit*  mtjdiaatinutu  is  of  coaiparatively 
liltle  importaoce;  when  it  does  oocur  it  haH  probably  spnad  from  llie 
limg. 

Primary  cancer  nf  the  mediaslinum  ia  uncommou,  and  ia  naually  too 
suiall  to  give  riae  to  any  defioite  phjsica)  aigntj.  It  almoflt  always 
originatea  in  the  posterior  mediostinum  in  counectioD  with  tbc  traelu^u, 
bronchi,  or  oiaophagiis.  EptthcUonui  (aquamous-oeUed  carcinoma)  ia  the 
iisual  form.  Secondarj  caucer  of  the  mediosLinum  ia  also  mre:  this 
regioo  is  iisiiallj  afiecLed  liy  conlinuitj  ralher  than  hy  metastaaia 

Caucer  ia  the  most  frequont  of  priniary  grovths  of  the  lung.  When 
affecting  the  body  of  the  lung  it  iiaually  occurs  as  a  single  maas,  whioh 
inay  Tory  excoptianaUy  be  of  considerable  size,  soinetimea  weighing  os 
much  aa  from  hLk  to  ninc  pounds:  nodiiles  uiay  form  tn  the  luug  due  to 
fiecondary  infection  from  the  uiaiu  grovvth.  Caucer  afltx:ting  Iho  IkkIv  of 
the  lung  is  of  the  »oft  or  encepbaloid  variety  of  spheroidal  celTed  carcinoma. 
Cancer,  however,  most  commonlj*  starls  from  the  root  of  the  lang,  hence 
ibe  condilion  is  often  overlooked  until  far  advunced.  Canocr  starting  froui 
ihe  root  of  the  lung  usually  coutains  much  tibrous  tissue,  and  according  to 
Coats,  presents  in  nianj  ciiat-«  ttie  featurea  uf  the  cjlinder-ccll^d  epitheliouia. 
Owing  to  the  tibrunin  met  with  in  tbeae  cjise«  tlie  lung  ou  the  «lfw;ted  aide 
is  usimlly  coutmctod. 

Secoudar/  cuucer  of  the  hmg  ia  much  more  fi-equeiit  thno  primary  cancer. 
The  uodulea  Hcalturt'd  Ihrough  the  lung  aro  aometimea  ao  auuill  lh»t  the)* 
soggest  miliary  tubercuhMis.  The  aecondary  grovths  resenihlo  in  their 
Itrooturo  the  primary  tumour.  In  it«  growth  canoer  invadea  and  destroyit 
the  tiaauea  with  which  it  comee  in  contact,  und  mny  oven  iilccntte  thruugh 
the  wall  of  the  aorltt.  If  a  matu  broncbus  be  iuvulved  hy  the  gmwth 
the  Inng  may  become  conHolidiiu^d  and  riddled  with  hiiiiiU  ravities  which 
are  lilied  vrith  pus,  thns  resembling  a  tuberculous  lung,  and  cmpyeiun  may 
niso  occur.  Cavitation  is  sometimes  brought  about  by  the  degeneratiou 
und  breakiug  dovn  uf  eanccrous  masace.  Gangrene  of  the  lung.  due  to 
implicalion  of  the  pulmouary  plexus  in  the  cancerous  ^rrovvth  rather 
than  to  diroct  pressure,  is  one  of  the  modee  of  termination. 

Cancer  starting  iu  tbc  lung  may  spread  in  various  directiona  to  the 
pleiirsB  and  pericardium,  aud  may  even  iuvolve  the  heurt.  Eroaion  of  the 
vertebrse  may  occur,  but  the  parapl^ia  met  vrith  in  nialignant  diseoso  of 
the  lung  is  gcneniUy  due  to  aeoonda^  depoait  in  the  spinal  canal. 

Primary  »lircuma  of  the  lung  is  very  mucb  leas  commou  iliaii  [»riraiirv 
when  the  luuj.^  is  alfected  il  is  H8ually  by  direct  estousinn  fnnii 
Ijrmpho^Barooma  of  the  mediastinal  gbinda,  or  ilm  h  stx;ondary  depoait. 
Sooondarj  saicoma  occurs  in  the  form  nf  multiplu  tumours  rt-eembling  in 
struclure  the  primary  grovth.  Sccondary  de[M>sitA  within  the  chest  aru 
moro  frei{uently  saruomatouB  than  oanoeroua 

Endothhlioma  is  the  most  oouunon  form  of  primary  caucer  of  the 
ploura;  it  presents  the  appeorance  of  a  diffuao  cicatrix-like  thickening  of 
the  pbura. 

Seoondary  growth«,  rOMOibling  in  tbair  rtraotuiv  the   primary  manj. 
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festation,  occur  e8peoially  aftor  carcmoma  of  thu  iaumm9&,  tbe  th^roid,  the 
CESOphagus,  or  the  stoniach. 

Sartx)ma  confined  to  the  pleural  eavity  is  veiy  nire.  I  have  deacribeil 
a  čase  in  which  the  left  cavity  Vios  occupied  by  ft  huge  growth  which  had 
displaced  the  heart  to  the  rigtit  of  the  sternum. 

Spmptoms. — The  mode  of  ouset  of  an  intra-thoracic  growth  is  at  times 
\ery  Hudden,  and  thB  patientH  are  supjiosed  to  tiave  pneumania,  pleun8y, 
pericorditiB,  or  acute  affections.  In  the  majoritj'  of  cases,  howover,  the 
Bymptoms  dovelop  lu  an  insidious  manner,  and  the  constant  cough  and 
gradual  losa  of  Qcnh  inay  suggcst  phthiais. 

Tlie  8ymptoEiia  of  a  niediastiual  luinour  are  urtiiaUy  much  more  pro- 
nounced  than  those  of  a  new  growth  in  the  lunga  In  tlie  lattor  čase  il 
may  bo  that  ouly  at  the  uecrop8y  is  the  growth  discovered,  the  8yiiiptomB 
being  too  obscure  duriug  lifc  to  attract  atteotion  to  the  lungB.  Irrcspective 
of  the  nature  of  the  gruwth,  its  aymptuiua  depeud  ahuost  eutire!y  upon 
the  efieot  of  preaaure  on  the  oi^^s  aod  tiesues  with  which  it  ooines  in 
contact. 

Pain  is  one  of  tlie  early  Ryn)pbomR,  being  preaent  in  at  leost  half  the 
cases,  and  is  met  with  in  Lhe  uiajority  of  the  cases  at  some  stage  or  other. 
It  varics  in  character,  being  U3ualiy  of  a  duU  aching  characterj  but  it 
is  occasionaUy  of  a  sharp  neumlgic  or  pleunlic  nature.  lu  sume  ca^s 
there  are  paroxyam8  of  pain  ehvselv  airuulating  an  auginal  atlacfc.  In 
cases  in  which  there  is  pressure  ujKrn  and  erosion  of  the  vertebne,  very 
severe  and  cootinuous  pain,  of  a  dul)  boring  character,  is  compiainod  of. 

Ihfspniea. — Soouer  or  laler  iu  lhe  course  uf  an  inlra-tboracic  growth. 
shortneas  of  brcath  (Kx:urH.  It  niay  only  attract  the  i))itient'8  attention 
when  he  is  ext'rting  himself,  or  it  niay  be  so  severe  aa  to  give  rise  to 
orthopnaa,  and  incapacitatc  the  patient  from  taking  any  exertion, — even 
turuiug  over  iu  bed  may  cause  diiugerous  8yL.iptoms.  l)yspua^a  may  liC 
cnntinuous  or  paroxysmal.  The  fonncr  is  niorti  coiimion  where  there  is 
direct  pressure  on  the  trachea,  a  main  bronchus,  or  the  lung  itself,  the 
iatter  where  the  dy8pna'-a  is  dne  to  irriUition  of,  or  pressure  on  nervcs, — tho 
vagua,  and  its  bruuches.  The  importance  of  rccoguisiug  a  double  steuoais 
of  the  air-paaauge  has  to  be  bi»rue  in  niiud  when  traclie()t(nuy  fer  the  relief 
of  dy8pnayi  is  Uting  discussed.  There  may  be.  for  esample,  stenosis  at  the 
glottis  from  bilateral  ubducior  paraly8i8,  and  in  the  trachea  frora  direct 
proasure  of  the  grovvth.  Tracheotomy,  of  course,  would  only  relieve  tlie 
ibrmer  condition.  The  size  iiud  rapidity  of  the  growth  of  the  tumour  will 
greatly  influence  the  amount  of  dy3pnfpa. 

Cough  is  an  ineonetunt  &ymptom,  in  some  cases  it  is  ab^nt  altogethcr, 
in  others  it  is  an  early  and  peraistent  8yniptoni.  The  larger  the  tumour 
and  the  (piicker  itgro\V8,  the  greater  is  lhe  tendency  to  cough. 

The  cough  frequently  resenibles  that  met  with  in  nneuijsm,  being  of  a 
changing  character,  or  it  may  oocur  in  paroxjsm8  such  as  are  seeu  iu 
whoopiug-cough,  and  it  uften  causcs  tho  patient  much  distre^s.  The 
expectoratiou  is  U8iially  scanly,  aud  consist«  uf  a  tttlle  (Ttyl\iy  or  viscid, 
glairy  inutiua,  The  sputa  are  not  infreqiiently  muco-purulent,  but  they 
are  not  uummuhtr  as  in  phthisis.  The  expectoration  iiiay  be  streaked  or 
tingcd  witli  blood,  and  it  aometimes  re&embles  rcd-currant  .jelly,  but  profuse 
ha;mopty9ia  is  a  rare  occurrenee. 

Turtions  of  a  uew  gn)wth  have  occa8ionally  been  detected  in  the 
Bputum,  aod  the  recognitinn  of  an  hydatid  or  dermoid  cy8t  may  be 
facihtated  by  the  proscncc  of  hookluts,  or  portious  of  the  cyBt,  or  of  hairs 
reapeotivolv  in  the  cxpectonitiou. 


* 


MEDIASTINUM.  THE 


369 


ffoantfust,  if  teinponuy,  may  be  8imply  of  catarrhal  ortgin,  but  if 
perm&nent,  il  is  genenilly  due  to  preBSure  on  one  of  the  reourrent  laryngeal 
nerves  or  vagiis,  giving  rise  to  oomplete  recurrent  paraljsis  and  consequeDt 
fijcatioa  of  thc  corroapondiog  cord  in  thc  codaverio  po^iiioa.  In  con- 
|ueno6  of  the  phouatory  waaU!  of  air,  fatigue  in  speukitig  is  soon 
PlnpAneaoad.  The  h(ianienHi9j  in  IheaH  cases  is  so  uharacteriutic  that  the 
ak&Ued  ear  readilj  recognises  it 

The  aaeistanoe  given  by  u  laryngo9copio  examinatioa  is  oftentimea  most 
vttluable ;  it  should,  therefore.  be  a  part  ot*  the  routine  exaininatioD  in  ali 
tboraoiu  caaea  It  bas  to  be  nunetnbered  that  the  laryngu»cope  wlU  8how 
signs  of  intra-thoracic  pressuie  which  are  not  forthcoming  in  any  other 
way.  The  firet  effeot  of  preesure  on  the  pneumo-^astric  or  recurrent 
IaryDgcaI  uervo  is  to  causo  paralyais  of  the  abductor  muscle  oa  tbe  corrc- 
Mpouding  side ;  thla  oan  only  be  dot«cted  by  the  laryDgoacope,  as  owing  to 
the  vocai  cord  being  in  the  me»ial  line  there  is  iiHually  little  or  no  altenition 
io  the  voioe,  and  dy8pncea  is  not  commonly  present 

Dt/spkngia.  is  moHt  frequently  met  with  in  the  čase  of  tumours  growing 
in  the  poelerior  mediastinum.  Amaas  of  cancerous  glands  in  this  aituatioD 
may  encircle  and  oompress  the  ocsophagus,  and  cveiitual)y  lead  to  compLete 
atenosis  of  tbis  tube  and  con9equeut  death  froiu  starvatiou. 

Vomiting  and  gastric  pain  may  he  causetl  by  irritation  of  the  vagus 
froni  pressure  of  the  new  growth,  and  aatlimatic  pftroxy8in8  rDay  own  a 
aimilar  origin. 

Uiecough  due  to  irhtation  of  the  phreuic  norvcs  Diny  bc  a  troublesome 
MfmptouL  Pressure  on  the  8yuipabhelic  bt  eviuued  by  au  alteratiou  tu  the 
pn^  on  the  affected  side;  the  first  etfect  is  gencimny  to  cause  dilatation 
of  the  pupil,  to  be  foUowed  after  a  tirne  by  oontraction.  This  symptom  is 
not  so  Gommon  os  in  the  čase  of  aneurysm. 

UuibLtcral  8weatlng  is  another  oouattional  syiaptom  of  new  growth  in 
the  thoras. 

The  puUe   gives  little  or  no   information    in   caseH  of   intra-thoraoic 

tumour.     ]'re69ure  of  a  growth  on  the  innominate  or  either  subclavian  may 

Icad  to  loea  of  tbe  radial  pul»e  on  the  aHbctod  side,  but  inequality  of  the 

ladial  pulse  is  mucb  leas  frequeutly  met  with  in  the  catie  of  iutra-thnracio 

[growths  than  in  aneurvams. 

Temperature. — Inaependently  of  changes  brought  about  in  the  lungs, 
pleura,  or  pericardium.  by  pressure  and  irhtation  of  the  growth,  an 
elevation  of  letuperatun;  is  not  a  fiymptoui  of  intra-thoracic  grovvth,  witb 
two  oxceptions,  vvl  a  rapidly  grt)wing  malignant  gr(twth  and  lyinph- 
adenoma.  In  the  lacter  diaease  there  are  cunous  alternations  of  perioda  of 
high  and  low  temperature  without  any  obvious  cauae.  Theso  alternations 
ara  bo  charaoteriatic  that  tbey  miLy  be  of  diagnostic  value. 

There  is  nothing  vury  chunicteriHtic  in  the  general  gympUyras  of  intru- 
thoracio  grovth;  even  when  they  are  of  a  cnnocrous  oature  the  patiente 
inay  retuin  the  appeamnoe  of  hcaUh,  and  uiay  not  present  any  syniptom  of 
the  cancerouA  cuch(ixia,  t.r  peculior  tint  of  skio,  vasling,  and  aiipect  of 
aufTering.  TJ8ually,  hovrever,  there  are  loss  of  appetite  and  impnired 
digestion,  leading  to  gnidunlly  inoToaaing  dpbitity  .-ind  fuilure  of  nutrition. 
Tlie  position  assumed  by  the  patieot  varies  very  mucb  according  to  the 
size  and  Hitimkion  uf  the  grovvlh.  If  it  be  uompliiutrd  by  (tiruisiou  itito  the 
pleuriil  aivlLy,  the  patiimt  gencraUy  Iibs  towards  tbi^  nflrt%t«<l  side.  As  a 
general  nile  tbe  |jatient  takes  the  position  whicb  will  most  ri-Uove  the  root 
of  the  lung  from  pressure, 

Phjfskai  Signt. — The  pb3raicat  signa  of  ao  intra-thoracic  growth  taken 
VOL  vil  24 
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by  ihemselvtid  ure  uf(£D  very  obscure  and  misleading ;  they  sbould  atwayH 
be  coDttidered  in  connectton  with  the  simptoma,  and  the  manner  in  which 
they  develop  shouM  be  studied.  It  muBt  be  remembcrcd  that  phTaical 
signs  are  most  markcd  in  tbe  čase  of  tumoui-s  of  the  unterior  mediastinum ; 
n  tumour  a^tited  iu  the  centru  uF  ihe  Umg.and  surraunded  by  healthjr  luog, 
wiU  niitiirally  give  rise  to  hardly  any  phy8ical  signs. 

On  inspection  a,  most  churacterist^ic  appearance  is  enlargement  of  veins. 
Should  tbe  auperior  euvu  ha  compre^^cd  the  wholo  of  the  veina  ol  the  upper 
part  of  tbe  chest,  ueck,  bead,  and  upper  extreuutiH8  uiay  be  disteuded,  and 
there  may  be  more  or  leset  (edema  io  the  same  re^ons,  or  the  pressure  may 
be  conlined  to  the  innouiinate  vein  and  conscquent  limitation  of  thp 
enlai^ed  veins  to  one  aide.  Fressurc  on  the  vena  azyg09  may  leod  to  pteurat 
effuaioua,  or  to  lillhig  of  tbe  veins  in  tbe  lower  part  uf  the  cbest,  tbe 
mirrent  of  bluud  being  from  below  upwards.  If  tlie  smaller  azygoe  vein  be 
compFeaacd  there  \viU  be  dUatation  of  the  superficial  veins  of  tbe  lower  balf 
of  tbe  tborax,  e3pecially  on  the  left  side. 

In  some  cases  the  venous  obstruction  may  be  so  great  aa  for  deafcb  to  bt^ 
pruoipitated  by  tbe  embarraasment  of  tbe  cerebral  circulation.  It  vrill  be 
noted  that  veius  suffer  mucb  more  frum  the  pressure  uf  u  tumour  than  do 
the  arteries,  aud  sigus  of  arterial  ubstruetiou  are  quite  uncommon. 

The  Dext  point  to  attract  attention  is  any  irregularity  or  local  bulging 
of  the  cbest  Grovtbs  in  tbe  posterior  mediastmum,  uniess  of  a  huge  siz« 
and  involving  the  whole  of  the  pleural  cavity,  do  not  usually  cause  any 
bulging.  Iu  some  cases  of  iutru-tlioracic  carcinoma,  eapeciaUy  if  of  the 
scirrhous  variety.  there  may  be  retmction  of  tbe  chest  walL  Thia  point 
requiree  to  be  emphasiaed,  as  Umitations  of  mischief  to  the  apex  of  the  lung 
witb  contraction  might  lead  to  the  erroocous  diagnosis  of  libroid  phthiaia. 
Displacemcnt  of  the  be&rt  is  auother  couditiou  which  is  frequently  seeu  in 
the  ease  of  lar^o  mediaslinal  growthB.  I^teral  displacement  of  tbe  trachea 
has  been  recorded  aa  resuUing  from  the  pressure  of  a  mediastinal  tumour. 

If  the  tumour  be  large,  or  if  there  be  obstruction  to  the  main  broncbus. 
impaiied  mobihty  win  u6uaUy  be  detccted  on  the  attected  side: 

In  maligu:iut  disease  of  the  ^kura  nodules  may  be  recognised  on  the 
aorface  of  the  chesL  The  existeDce  of  eula^ed  gUnds  in  the  supni-cUvicular 
and  &xill&ry  regious  vili  neceesarilj  be  of  oonsidenble  diagnostie  import- 
lUtoe ;  in  some  cases  ihe  ^anda  are  of  charscteristic  stODy  hardneaa.  The 
preKttoe  of  the  priinarj  dieeue  may  be  detected. 

On  peUpation  vocal  &einitus  vrill  be  fuund  to  Tary  with  tbe  amount  of 
pteeaure  on  the  broocbus  and  the  uature  of  the  growth  between  the  cbest 
mdl  and  tbe  luog.  If  tbe  broncbus  be  oompletety  comuressed  rocal  freniitus 
vili  be  loal;  if,  on  the  other  hand,  there  be  a  aolid  growth  iutervening 
betvreen  the  cbest  waU  and  tbe  broachna.  but  vrithout  compreflaing  thi 
bronchos,  Tocal  fremitas  ia  atated  (o  be  ineraaaed. 

In  aome  casea  a  polaaooa  maj  be  tmunuUed  througb  a  aoSi  tumour. 
and  this  niay  simulate  an  aneuijm. 

Peretusion  givee  valuable  infonutkn  «*  to  the  prasence  of  an  intra- 
thondc  tumour,  as  in  the  afaaenoe  of  dulneas  over  aoaw  part  of  tbe  obest 
wall  it  is  difficult  to  affirm  tbe  eTWtenro  of  a  tumour.  UKNtgfa  it  na/  be 
siupected.  IrTegularity  in  tbe  are*  of  dalneea^  oir  a  doU  Dote  above  witb 
rMaooance  bdow,  suggeata  tbe  ^MUMitu  of  a  gn>wth  in  Ibe  luag.  fispeciaUjr 
io  eaaee  of  Dew  growtha  in  Ike  ma%&aet  m^iLti^iiamn.  Ifae  dnin«  nutj 
toMpcas  tbe  nuddie  line.  Vbeie  a  hx^  gnnnh,  aetng  anioh  in  the  aame 
«aj  as  a  pleuritic  effusion,  preoBOB  tbe  lung  ap  to  the  apex.  aimlaic  reson- 
ance may  be  obtained  in  the  in&a-ckTicular  ivgiotL     The  abaoluta  dulnest 
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»ud  feeliog  of  iocreased  tactile  resiatauce  are  di&ractehstic  of  a  new  growth 
iu  tbe  cheet. 

Limitation  of  dolneas  to  tbe  upper  lobe  of  the  lung  is  iu  favour  of  a 
growtlL 

On  auscultatutji  thc  most  characteristic  sign  of  an  intra-thoracic  tuniour 
16  tbe  oblJteniLiun  of  ali  brealh  souuds  over  an  area  of  the  lung;  this  ia 
t^pecially  the  cose  when  ibc  atfcctcd  area  a  at  ihc  apcx  or  niiddle  of  the 
lung,  as  theu  the  dulneee  is  not  likely  lo  bu  oonfounded  with  that  producod 
by  pleural  effusion.  If  h  main  bronchus  be  pnrtially  compr^aed  the 
breath  aounds  over  the  affeoted  part  may  be  feeble  or  have  a  bronchial 
oharacter.  Focble  blomng  uxpinitiou  is  ratber  aigniticant  of  the  preasurc 
of  a  new  j^o\vth-  Iu  caaej*  of  pr««aure  on  thts  trachea  or  brouchi  wbU- 
marked  Btridor  may  be  hcard.  In  tho  cvent  of  deatnictive  changes  taking 
plače  in  the  limg,  as  the  result  of  the  pressure  of  the  growth,  Hlles  of 
various  kiuda  may  be  heord.  If  the  bronchus  bc  coniplctely  compreoaed 
iucal  reauUiiucti  wil]  be  abolished,  but  conuoUdation  of  the  luug  fruui  a  Dew 
gTowth  muy  eiiuac  the  vocal  resonance  to  becomo  broncbophouic. 

Diagnosin. — !f  ihere  be  Lhe  history  of  prituury  uiiiligiiiiut  diaeaae,  aa  for 
instance  cancer  of  the  breuat,  the  existence  of  By[U]>tom8  and  si^nn  indit^ative 
of  diseaae  within  the  cheat  tihould  at  once  atvaken  the  suspicion  of  a  sccondary 
iutm-thoracic  grovrth.  If  tho  apex  bc  pnmarily  atfectcd  Ijoth  thc  phyaical 
BigDS  aud  the  symptouui  may  ttuggest  phlhitus. 

In  dtatingulshing  an   intra-thoracic  Dew  growtb   fmni  tulH-rcuIoiu  ur 

.ohronic  pneumonic  couaolidation,  it  ia  irnjiortant  to  be  on  the  look-oiit  for 

evideDoe  of  preasure  or  irregularity  of  thc  surface  of  the  chcst,  or  increaac 

of  vocal  reflonance  or  vibratiou  liiuited  to  eouie  one  spot.     A  patchy  duluesH 

vcry  fligniticant  of  a  new  growth. 

low  temperature  would  be  ratber  in  favonr  of  cancer  »s  against 

drculous  diseaae,  but  iucr&ifte  of  temperaturo  inay  attcnd  the  rapid 
growth  aud  difTiisiun  of  cancer  through  the  8yateui.  Thc  fuilure  to  dctocl 
tubercle  Ineilli  in  the  sputuni  would  also  bt;  a  [Miint  as  against  phthiaiit. 

In  caaoR  of  dis^eminated  sinall  growths  throu;{hout  the  lung  irhtation  of 
the  bronchi,  giving  rise  to  ()yniptoms  of  bronchitis,  will  be  the  ohief  mEni- 
feitalioD  of  the  diiiease.  Honce  in  a  middle  aged-peniou  lhe  persistence  of 
■igtu  of  bronchial  irritation,  without  sutlicient  diacoverable  cauat\  Bhould 
8n;;<^8t  the  suspicion  of  inalignant  di^^ea.te.  In  šotne  of  these  uiaea  t)ys])na'a. 
with  Bulfocative  uttavks,  is  a  uiarke<.l  Rvuiptom. 

A  large.  quickly  growiug,  Boft  tumour,  suoh  as  a  rouud-oelled  aaroomA, 
mar  conipleteIy  till  the  pleural  cavity,  cauaa  the  lung  to  beoome  coUapaed, 
and  displaue  the  heart,  and  may  Tery  c)oeely  simulate  the  physicAl  aigns  of  a 
pleuhtic  efTuaion ;  indeed  thore  may  be  nu  siga  wautiug  which  we  aro  accus- 
tonied  to  6Dd  iu  ihia  lalter  condition.  ^loreover,  in  Hoiue  of  thc  recorded 
ciaseB  the  hiBtory  is  curiotiHlj  like  that  met  with  in  pleural  efTunion.  I 
have  reported  auch  a  wi«e. 

Fre*|utMiiIy,  however,  the  existence  of  dilatetl  veina  over  Uie  chest.  with 
lijcal  asdenia  nud  the  preaeuce  of  uodulos  or  enlargod  glandn,  vili  give  a 
cluu  to  the  correct  interpretation  of  the  cundition  in  que8tion.  The  ouly 
certoin  waj  to  arrivi*  at  the  diagnosis  in  to  inciae  the  che^t  wall,  and  ahould 
a  lluid  not  be  fouud  a  sumil  purtion  of  tbe  growth  may  bo  removod  for 
eiaminution. 

Tlie  want  of  oorrespondence  1)clween  lhe  physioal  aigiiH  18  somotimuH 
belpfuL  Fnr  e&ample,  great  di^placement  of  the  heart  to  the  right  of  the 
Hternutit,  with  dulness  or  ahsence  of  reipiratory  murmnr  conlined  to  the 
lower  lobo  uf  thc  left  lung,  cvuld  hardly  be  oocoanted  for  by  pleuritie  , 
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efliision,  but  wciulil  miggtsjt  n  morbid  growth  invotling  the  lung  and  liearL 
from  the  posterior  mediastiuum. 

A  douMc  pleurisj'  is  in  favour  of  either  tuberouIfHiB  or  a  new  growlli. 

The  vvithdm\v)U  ol'  hieuiorrbagic  lltiid  on  aspiniting  Ihe  chcst  should 
alvra^R  raise  the  siispirion  of  plenral  or  ])«ricardial  nfTuRion  due  to  niali^nant 
disease ;  though  a  ha-iiiorrhagic  esudfttioii  is  perhaps  moro  commnn  in 
tubcrculosis  and  in  nmllgnant  disense,  the  Huid  toaj  be  clear  &erum.  A 
puruleut  eftusion  is  lmrdly  ever  inet  witli  in  ihese  cases. 

MicrotKKipiciil  exiiminatifin  of  the  fluid  wit]i  the  idea  of  fiuding  uaiiuHr 
oella  is  almo^t  ahvars  vithout  resiUt. 

11',  on  puncturiug  the  chest,  no  tluid  be  drawn,  the  point  of  the  needle 
ahould  be  caix!fully  oxaii]iued,na  a  smdl  portionof  the  growth  inay  befound 
stii:lvin^  to  il. 

Tn  ilistiuj^uiah  a  ohronie  pleural  ertusion  or  n  thickeneii  pleuni  from 
maligmmt  dišcase  of  the  pluura  is  ;;eDeralIy,  at  the  coiiimeuceineat,a  matter 
•of  impos8ibibty ;  tirne,  hovvcver,  will  iiBually  clear  up  the  dilHcuUy. 

Thi;  diujLrnosi«  of  an  inlra-thoracic  growt]i  froni  tlioracic  aneurjsiii  ia 
oftentimea  out  af  the  quest.iuii.  lu  bolh  cases  wc  have  to  dcpend  upou  the 
Hympto!ii8  and  signa  ditc  U)  pressur«  for  t!ie  recognition  of  the  lumour 
within  the  chest,  and  if  the  aneuryam  be  deeply  seat<erl  w«  ari*  dejirived  of 
the  special  eharacters  of  the  aneury8mal  tntnour. 

Agti  aud  Hcx  may  bc  of  asBlstuncc  in  the  diiiguoais;  itudor  twenty-Hve 
year6  of  u^e  and  in  femoIoH  one  »houtd  tliink  of  uew  grovvths  rciher  Ihan 
of  an  aneiiryHni,  wherejis  in  Tniddle-nged  male«  with  degenerate  vesBela 
and  historj  nf  syphili»,  aneury.sni  is  the  most  hki-]y  cnnse  for  the 
sympt«ms. 

Id  fiivour  of  a  growili  ia  the  more  ut&ady  progreas  of  the  diaeoae  and  the 
gradual  evohttion  of  8ymptnuis.  from  thegnivvth  extemling  in  varions  direc- 
tionR  at  the  mme  tirna  On  the  other  liand,  aneiiTysMis  U8ually  take  h 
detiuitc  direcition  in  the  coursc  of  thcir  devclopment.  The  presence  of  o 
muruiur  over  tlie  duU  area  poiut«  to  au  !iueury8xu,  buL  the  pressurc  of 
u  new  grnwth  upon  the  aorta  haa  hcen  kiiowTj  to  yivt!  r\w.  ti>  a  syHtolic 
uinrruiir.  The  actentuated  aortic  second  s<5uud  or  diastolic  thnd  and 
trach&d  tugging  are  choracteristic  of  an  anenrysni.  and  mt  not  met  with 
iu  grovvths. 

Aa  already  slated,  puL^ation  muy  be  traniunitted  tlirough  a  soft  tumour. 
and  so  Rimnlate  an  aneuryMni,  whilB  nn  ihe  other  haiid  there  may  be  an 
aneurj-siii  without  pulsation.  NerveKaretuuch  more  likely  to  be  compreBsed 
by  an  aneury8in,  hcnce  irritiitivf  and  paralytic  nervous  syinptoms  rather 
poiut  to  this  couditiou. 

Groat  and  mpid  estension  of  duhiem,  especiftlly  if  combined  with 
marked  cedenia  aud  dilatalion  of  veins.  is  in  favonr  of  tumour  as  against 
aneurysm. 

Crreat  di-stension  of  the  superlicial  veins  ih,  however,  U8ually  seeu  ouly  in 
growth8  of  t:onwiderable  «ize  and  at  a  late  period  of  their  hi8tory.  Henoe 
the  eign  ia  not  of  inuch  nse  in  diagnoais  at  an  earlv  stage. 

Pain  is  a  more  oonstaut  and  proniineut  syniptoin  in  aneuryMm  than  in 
growths.  Aneurysni9  are  more  proue  to  caiise  absorpLion  of  bone  and  an 
extema)  tunmiir  tlian  is  tlie  ca.se  witb  grQwthH.  The  presence  of  eniarged 
glands  in  the  neck  or  axil)a,  or  nodnics  on  the  chest  wall,  "vvould  be  almosl 
deciaive  evidence  in  favour  of  malignant  disetisc. 

Ha^niorrhagc  niay  be  inet  with  both  iucaneer  of  the  lung  andaueurysm; 
in  the  foriaer  it  is  uHual]y  aliglil,  and  deatli  generally  foUow8  earlier  in  caaea 
of  bsemorrhoge  due  to  aneurysm.     Doath  front  ha^morrhage  is  not  at  ali 
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uucommon  in  aneuryBni,  whereu  it  ts  veij  mre  as  a  couseqa6nue  oF  caucer 
of  the  lung. 

The  prolonged  preaBure  of  an  aueiirjsiu  updu  a  broochus.  caiising  ret«D- 
iion  of  seoretdon  in  the  tubee,  may  give  riso  to  fibnnis  and  chronic  inflani- 
nmtoiy  changea  in  the  parencbynia  of  the  lung,  which  clo8ely  aimolata  a 
new  };^wth,  lhu»  ^ving  rise  to  further  diflicuUy  in  ihe  diagnosia.  Tnanm 
up,  ftigHH  of  Hsfcrcuie  preasiirc  point  to  malignant  dieeaae  rather  thau  tu 
aneuryaiu. 

A  uicdiastinal  tumour,  such  as  a  sarcoma,  adherenl  to  the  pericardiuui 
niightbe  midtaken  for  pericardial  efTuaioa.  The  foUowing  points  would  beof 
aervice  in  the  dlAerential  diagnosis :  (1)  The  poeition  of  the  apez  heat.  in 
efPtiBicn  this  teods  to  be  displaoed  upward8  and  to  the  left ;  (2)  Bulging  of 
the  iutercostal  space  ia  in  farour  of  offusion ;  (3)  In  effuaion  the  heart 
sounds  are  diataul  aud  feeble,  and  there  may  be  pericardial  frictioa  sound. 
It  iiiust  lie  remninb4*red  that  a  media»tinal  growth  may  give  rise  to  a 
[Kricaniial  effuaion. 

Kor  dtHerential  diagnous  botween  medioatinal  abscoBS  and  nevr  gnmth, 
eee  "  Abeceas  of  Mediastinum."  It  is  bighly  probable  thal  with  increaoing 
ejEperienoe  in  the  use  of  the  X-rays  thcy  will  bc  found  of  great  value  in  the 
diagnosis  uf  iutm-tboracic  growtb8.  lliese  rays  buve  aLready  facllitated 
the  recognition  of  intra-lhoracic  aneuryHUi«  and  tmlarged  bmnchiiil  glands, 
but  until  they  have  been  8yatematically  einploved  in  a  seriea  of  caaes  of 
Buspccted  intrn-thoracic  growth6  it  vriU  not  bc  poasible  to  gange  tbeir 
exavt  valua 

Pntffium*. — It  is  a  Tery  diflicult  matter  to  state  with  any  degree  of 
pruciKion  the  mean  leugth  of  life  after  lualignant  diseafle  ban  sturted  in  tlie 
thorax,  The  early  8ytnptoms  (ind  signs  are  apt  to  )>e  inooDclusive.  so  that  it 
ifl  impoasible  in  iiiaQy  caaes  to  detorminc  the  dute  al  which  the  dieeaee  com- 
menced.  WaLshe  lu  caaes  of  caucer  of  the  lung  gives  a  uioau  dumtion  of 
13*2  uionths.  a  maximum  of  27  nionths,  and  a  minimum  of  3v>  moatha,and 
Teoent>  statistica  are  fairly  in  accord  with  theae  figures. 

Exceptional  caeos  are,  howevcr,  met  with,  os  for  instance  that  of  a  child 
aged  live,  who  died  in  the  courae  of  five  or  t4ix  week8  from  the  oommencemeut 
uf  Bymptonia  At  Lhe  necrojMtv  thn  whole  of  tlie  anterior  mi-diasLinum  waR 
occupied  by  a  inas»  which  completely  envelo]>ed  the  yiericardiiiui  aud  eom- 
prosKd  the  aorta  and  largc  vcinf>. 

In  B0cundary  canctirous  depoaits  the  Outlook  is  very  bad,  as  death 
nHUJilly  uocura  witbin  a  few  woeka 

I>eath  in  cases  of  intra-thoradc  grovrth  is  usuaUy  due  togr»dualexhau8' 
tioD,  or  it  uiay  be  brought  about  by  one  of  the  complications,  such  as 
pnciiinuuia,  gangrene,  or  lulema  of  tbe  lung,  pneumo-thonix,  plcuml.  or 
ptiricardtac  efTuaion  ar  hffimorrliage.  In  Lhe  čase  of  niedifutioal  Lumuum, 
sutfocation,  either  due  to  direct  pressure  on  the  tntchea,  or  to  parely8is  of 
the  abduotors  of  the  oords,  may  occur. 

A  cttse  haa  been  reoorded  in  which  sudden  death  fVom  suflbcation 
oouurred  during  vomiling,  owing  Ui  n  tiuuour  in  the  anterior  mediaHtinum 
being  forced  upwanU  and  beuoiuing  iiujuicted  betweeu  Lht>  Hlernuui  and 
vertebral  column,  so  that  the  tracbe«  was  oompreeaed. 

TrtatmaU. — In  these  diseaaes,  aa  in  manj  othen,  our  powcr  of  diAgnoMU 
far  ttzceeds  that  of  treatment.  Wfl  knuw  of  no  means  of  preveutiug  iutra- 
thoracio  grovrtht,  if  wo  exuept  the  early  and  complet«  removal  of  niulignaiit 
diSMue  lUTecting  uther  orgm&s.  Onr  aim  musb  therefore  U*  hmitml  to 
attempUi  at  mitigatitig  the  euffcring  of  the  patient. 

lodide  of  jMftiUMtuui  in  fiill  doHSH  nften  gives  relief,  and  iu  exceptional 


374 


MEDIASTINUM.  THE 


t»u§tt»  Iho  HymptumB  have  disappoared  under  ita  tise:  the  doubt  arises  in 
these  coaee  as  to  whether  a  gunima  was  not  tbe  caiiee  of  the  trouble. 
Should  the  iodide  improve  the  ptttient'H  condition  it  might  be  weU  to  trj' 
in  addition  the  inimctioD  of  mercurJal  oiutmcnL 

Areenic  in  lurge  doses  may  also  \m  tried ;  it  certainly  is  of  benefit  in 
Bome  cases  of  sircoraa  occumng  externaUy.  One  of  the  most  anDoying  of 
the  patient'8  troubles  is  an  irritating,  fruitleae  cough.  This  iuay  be 
rclieved  by  the  adnuniatration  of  a  coiubiuatiou  of  the  ]iydrochlorale8  of 
morphine  aud  apumorphine  in  Huiall  doHen. 

if  this  doee  not  give  relief  the  phoaphate  of  codeine  in  J  to  2  graiu 
doaes  may  be  tried,  or  heroin  in  dosea  of  gr.  Va  several  timea  (hiily. 
Should  the  cough  bccome  paroxyHiuaI  aud  very  distrcssiug  to  the  patient, 
BubcuLaueotLu  iujectioua  of  morphine  iu  conibination  wilti  atropine  uiay  be 
reqiured.  Morphine  will  alao  be  nece8sary  in  caao  of  great  pain  and  rest- 
lessness.  The  spasmodic  attacks  of  dy8paoea  are  80uietimes  relieved  by  the 
iuhalation  of  amyl-nithtc,  or  the  interual  admiuistration  of  uitroglycerine. 
OccAsionaIly  it  will  be  found  that  ^reat  relief  is  obtained  from  the  inhala- 
tioa  of  chlorolomi ,  5  niinim  capBules  may  be  used  for  tbis  piirpose.  In 
prolracted  dyspiio^a,  eBpecially  if  atlended  with  mucb  cyanoai8,  oxygen  may 
be  inhiiled  ^ith  advantage,  aboiit  10  to  15  miniites  every  two  or  three 
hours,  or  oftener  if  necessarj. 

If  therc  be  great  venous  obstruction,  relief  inay  sometimes  bo  obtained 
by  venesection,  eupping,  or  leecbiug  ,  uufortuuat<dy,  however,  the  relief  is 
generally  (»nly  teuipor!iry.  The  uHleiua  of  the  arms  met  with  in  BOine  of 
theee  cases  may  be  relieved  by  carefully  banda^ing  the  arma  witb  a  ilarmel 
bftndage. 

The  application  of  amall,  flying  blisters  will  irequently  relieve  the 
Huperfieial  pain  of  \vhieh  the  patient  coniplaius,  or  the  part  niay  be  painted 
with  a  mistnre  of  two  parts  of  estracfc  of  belladonna  tmd  one  of  glycerine. 
Rnbbing  in  anodyne  or  atimniating  linimenta,  such  as  a  mixture  of  equal 
parts  of  the  liniments  of  aconite,  belladonna,  and  chloroform,  or  the 
iinimentuiu  camphone  auimonialum  may  be  tried. 

If  fluid  be  prcsent  in  the  pleural  cavity  and  the  patielit  be  Buftering 
from  dy8pntea  the  cheat  should  be  aspirated.  Sudden  and  protracted 
alcep  is  sometimes  the  result  of  uspiratious  in  thesc  ciises.  As  a  rule,  whcn 
the  fluid  is  blood-stained  recurreuoi  after  aspiratiou  is  rapid,  but  cases 
have  been  rcK^orded  in  whicb  the  ]mtient  \ui»  regained  Rulticii^nl  health  to 
enable  him  to  return  to  wDrk  for  some  months. 

The  Hame  precautions  niust  be  taken  in  aspiratiug  the  chest  in  cases  of 
eHuBion  secoudary  to  a  Dew  growtli  aa  are  adopted  in  ordiuary  pleiiritic 
effusinn,  and  the  same  kindH  of  risk  are  esiierienced ;  for  insUnce,  after 
iirawing  off  Bixty  ounces  of  clear  serum  in  a  caee  of  Iymphadenoma  of  the 
antcrior  uiediuatinum,  death  occurred  balf  an  hour  later  from  sulfocatiou 
due  to  albumiuous  expeetoration. 

Shouhl  dyHpnii'a  be  an  urgent  »ymptoni  the  que8tion  of  tracbeotomy 
inay  have  to  be  conaidered.  If.  on  Iaryngoacopic  examination,  it  be  fonnd 
that  the  glottis  is  in  its  noruial  condition,  neither  ujdema  of  the  larynx, 
paralysis  of  the  nbductora  of  the  cords,  nor  other  cauBKi  of  slenosis  of  the 
larynx  being  pre^ent,  logether  with  an  abaeuce  of  re8]iiratory  excormons  of 
the  laryiix,  then  it  TQay  bo  dehnitely  Rtited  that  tnicheotomy  wo»dd  b« 
useleaa  If.  on  the  other  hand,  there  be  some  obstniction  at  the  glottis,  the 
po8aibility  of  a  a^ond  stenoais,  as  from  diroct  pressurc  of  a  growth  upou 
the  trachea,  uiuHt  be  borne  iu  mind.  If  the  sigus  of  obstruetion  in  tbe 
larynx  are  ilistinot,  aml  the  evidence  of  pressure  lower  down  Boniewhat 
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iloubtfal,  Ihen  the  patient  should  hare  Ihe  beoetit  of  the  rionbt,  and 
tracheotomj  should  be  perfonned 

It  iA  but  seldom  ttmt  sui>;ical  treatment  i»  uf  iin>'  avail  in  tumour  of 
Ihe  meduisliuum.  Cases  of  h^datid  diaea.se  liave,  howeve.r,  been  operated  ou 
Bucces^rullj;  the  difliciilty  is  to  anive  at  the  dia^oaifi.  The  uae  of  the 
trochar  and  cannnU,  and  moro  eepocial)y  of  the  aspirator  is  to  be  deprecated, 
tke  method  of  treatment  of  hjdatid  of  the  lung  is  by  free  incision. 

The  result  obtoined  by  injections  of  Coley'fi  lluid  (toxina  of  strcpto- 
uoccua  erysipelatoHus  aud  baciUus  prodigiosus)  liave  at  preeent,  at  ali  event« 
in  thia  country,  been  very  disappointing.  The  trenUnent  by  injection  ir 
distreesiag  to  the  patient  and  not  free  from  danger  to  Ufe,  stili  if  there  be 
any  po6sibiUty  of  arresting  the  onward  progroaa  of  a  malignant  gi^ovrtb. 
»ome  patieuta  will  be  found  wiUing  to  riak  pain  and  immediate  peril  to 
life  in  the  hope  of  cure. 


Notes  on  Ckrtain  Tomourr 

TuberculouR  enlargement  of  the  mRdiaatinal  gUndH  is  pmbatily  the 
luoflt  frequent  of  the  tunioura  met  with  in  that  r^ion,  but  thej  rarely 
attain  suHicient  size  to  give  riae  to  detinite  8ymptotQS  or  physical  Bigns 
See  voL  ii.  p.  111  for  alTectionn  of  the  broucliiAl  glanda. 

Gumma  of  the  lung  is  chieHy  met  viiiU  in  adiilts,  thougb  il  bas  been 
»een  in  the  new  bom.  The  average  jieriod  for  the  lung  atreetion  to  appear  is 
from  four  to  Hve  ^ears  aftcr  infeciion,  but  it  may  oocur  earlier  Ihan  twoyear8, 
or  much  later  thau  len  year8.  A  gumma  U8ually  oocure  os  a  round,  vrell- 
detined  tumour,  varying  in  tuze  from  a  pea  to  au  egg ;  the  more  receat 
Hpecimens  aro  gniyi8h  white  or  grayi8h  red  in  colnurana  of  !irm  (-.oniustenoa 
The  older  onee  are  of  a  jellovr  colour  and  have  undei^ne  eoftening  in  the 
centre ;  ca%itic«  maj  evcntually  form  in  tho  lung  substance,  which  later  on 
may  shhuk  aud  eveu  eloue  up.  Irumiuata  of  the  luug  ^eldoui  occur  ainglj, 
liut  are  Bcattured  through  one  <>r  both  lungs,  thu  aite  of  predilectiun  buing 
the  middle  and  lower  lobes  of  the  lungs.  For  exten8ion  of  a.  thjrroid 
tumour  into  the  chest  see  article  on  "  Diseaees  of  Thyroid  Gland." 

Kulurgement  of  the  lhymuB  occamonall/  aota  u  a  tumour  of  the  antorior 
medtJiBlinum.  It  may  cauae  spaam  of  the  glottia— thymic  asthum — or 
•ixerci9e  pressure  on  the  tracheiL.  In  a  čase  reoorded  by  Pr.  H.  IX  Kolli«tan, 
oocurhng  in  a  boy  aged  8ix  year8,  death  vas  sudden,  and  wu8  probabIy  due 
to  dilatalioD  of  the  heart  ariiung  from  comprcHsion  of  the  vagL 

Dermoid  cysla  containing  hair  and  teetb  have  been  met  with  in  the 
mediastinam.  Sometimes  they  caiise  no  ^rmptoms,  but  they  may  net 
tn>  empyeina  by  oponing  into  the  pteura,  or  by  eitcnsion  into  the  luug  givp 
nae  to  ha'moptyitia  and  plithiai& 

Congenital  cy8tH  rxM»aioDaUy  oc»ur,  u.>tuaUy  m  conuection  witb  thu 
a*iopb^ua.  They  have  been  found  to  be  oompofied  of  unstriped  muscular 
ClMue  and  are  Uned  vrith  ciliated  epitheljum.  They  aro  tilled  with  a  gliury 
floid. 

After  tho  Liver,  Ihe  luiigs  and  pleunt  aro  most  frequuotl7  ftffected  by 
hydat)d  diHeune,  hul  thuugh  eommnn  in  AtiHlndla  il  does  not  frften  occur  in 
ihis  country.  A  small  cy8t  may  caune  k>  little  diacomfort  ua  to  be  over- 
lookcd.  With  inoreoaing  growth,  preuure  0ymptomH  are  dovolopod  aa  the 
mi  ia  team,  hence  gangrene  of  the  lung  and  trDublos  due  to  obatruclion  of 
tba  bronchi  may  ariae.  The  oocurrenee  of  bronchitic  8ymploni8  and  profoM 
h«mop^aiB  may  leod  to  the  diacaae  l>eing  miKtoken  for  phtlitmp. 
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The  phy8ical  signs  of  hjdatid  diseaae  of  the  lung  are  generalij  tboee  of 
a  localised  empyema  or  of  a  solid  tumour. 

A  ciroumscribcd  bulgiog  of  the  chest  vrali.  wilh  dulneae  whicb  iiiay 
transgrean  the  median  liue,  but  doen  not  esteud  to  the  upex,  and  the  pOBsifalu 
deteclion  of  flucibuation  and  hydat.iil  Umll,  indicate,  m'-cording  to  BnBtowe, 
tho  po88ibility  of  a  puhnonary  hvdatid.  As  a  riile.  however,  the  diagnosis  is 
oDly  made  after  one  or  more  daughter  cy8ts  have  been  expectorated,  or  after 
hookleta  have  been  deteeted  in  lluid  drawD  olf  by  au  cxploratory  puncture. 

The  pror;nofliK  in  hydatid  tumour  is  better  than  in  other  mediaatinal 
tumoiirs.  Its  duration  is  greater  than  that  of  ntalignant  disease,  and 
reoovery  Iias  been  recorded  after  expectoration  of  hydutid  cyats.  Moreover, 
thin  is  one  of  the  few  caaes  in  wliich  sui^ical  iuterlereuce  la  likety  to  bc 
Htlended  with  Hiicx:es8, 

Of  the  innocent  tuintmrK  tibronia  and  onteonia  have  been  met  with  iu 
lung  and  pleura,  enchoudrooia  in  the  lung  alone,  and  Upoma  0Dly  in  the 
pleura.  Thesc  are  ali  of  pathological  iutercBt  rathcr  than  of  cUnical 
importauc«. 

A  cousiderabld  uumbor  of  coscs  of  actinomyco8i8  of  the  luogs  bas  boeu 
recorded.  Tlie  fungua  inay  enter  the  body  tlirough  tlie  reHpiralory  mucoos 
membrane,  and,  »etting  U}>  Buppuration,  uiay  RUgge»t  tuberculoaiB  or  einpycma. 
In  contradir>tinction  to  phtblHis  the  apex  is  rarely  involved.  It  may  alsii 
flimulato  saicoma  of  the  lung.  The  di^noais  can  ODly  be  made  by  detect- 
ing  the  characttiriatic  ray-fuugua  iu  the  exj)eutoratioa,  or  iu  the  fluid  removed 
from  the  plsural  cavitjor  from  a  sinus  in  thecheet  waU  (see  "  Autin(>myctMU{i." 

vol.  L  p.  71). 

HifiMOEtRHAGK  INTO  MKDiASTlNUM.^Among  the  raicr  uonditiona  attect- 
iug  the  mcdiaatiua  may  be  mentioncd  estravasation  of  blood  lato  them. 
ThiB  hii8  be4'.n  rtttionled  aa  the  ru»ult  of  the  rupture  of  an  aneuTrsm.  In  a 
caae  of  extrava«ation  of  blood  into  the  posterior  mediastiniim.  the  principa) 
^mptoms  were  aniemia  and  vomiting.  the  latter  hein^  probably  due  to 
irritation  of  the  vagus  nerves  eet  up  by  pressure  of  the  ctluBcd  blood. 

I.  H.  A.  Hakk.  InfiaMtnalury  Affeetiiyiui  oj  thr.  .Vfdiasiiuuiti.—2.  Thohaa  Haurik. 
IndnnUivt  MediaMino  -  ftfricartiitit. —3.  J.  T.  WuiruAM.  "  liidtiratire  MedtastiDitU," 
Laneet,  1899,  i.  pp.  »S-2  snd  947.-4.  W'.  C.  Bo«anqVet.  Laned,  1899,  ii.  p.  24.— 
6.  O.  A.  SUTUERLASK.  Lan--fi,  1S98,  i.  u.  87.-8.  O.  B.  PeuUL  Brit.  Atni.  Jvurn.  189«, 
ti.  p.  717.— 7.  U.  M11.T0.S.  "Sur|fLTyor  Mcdi&stinom,"  Lmteet.  1897.  i  p.  672.— &  C.  A. 
nAtl.AUrR.      Mnt.  .S'rw.  Prm:.  »ii,  ]..  1  1.— ti,    Hnl.  Mril.  J,fur>i..  1B9&,  i.  \k  34. 
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1069  and  IMS. — U.  .1.  L.  .Stkvks'.  Mtdutttinat  rucurarn.- 12.  J.  Kihimin  Bkhmktt.  Inlra- 
tAoracic  Orowih».  — 13.  Juun  Ciicklk.  liUra  -  Ihorveie  Cancer.  —  H,  V.  do  HavillaHU 
Hall.  C/iu,  Soc.  Trma.  vol.  xiii.— 15.  iVfMminaUr  Tloap.  RepoTts.—\Q.  S.  We«t.  St. 
Barthctomew'i  Ut>rp.  Jieportt,  vol.  xixiii. — 17.  V.  D.  Hakuik.  -Vf.  Jfartk«tom«v'g  Hoift. 
Rtportt,  rol.  xxviii. — 18.  7.ivx\hKtt..  LehrbueA  der  MptfitlUn  Pathoi4)fise^tn  Anat^mit. — 19. 
JuABrH  CoA-n.  Afanual  o/  /WA*i(07y.  — "JO.  Hlt.h  Wals8AM.  "  X-r»ya  ia  DiaoMes  of 
the  Oieftt,"  St.  Barih.  Uosjk  liAporU,  vol.  xxxiv.— 21.  "Preanire  on  Tnebet,"  Cčntral- 
blati  JUr  Lar^ngok^u,  vol.  .ti.  }i.  IS. — '22.  BmniMtKMT,  "  Ahpiration,"  Olin.  Soc..  Tnuu. 
ro\.  xi.  p.  13S.—23.  Okk.  St.  Harih.  Ho*p.  JleportB,  vol.  xxii.  p.  100.— 24.  F.  C.  Wali.U. 
"SurgiRal  Triatmeiit  of  Hyilatids,"  St.  litirth,  Hnsit.  lieptirla,  vol.  xxxviii,— 26.  P.  Schbblk. 
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Ln  the  earliesl  ^ee  of  tbe  hunian  race  men  could  not  fail  fiom  tirne  to 
tirne  to  diacover  by  accidents  such  as  thot  of  Elisba'8  pupils,  wlio  g'ith«red 
colocjnths  in  niiatoke  for  goiirds,  thut  muuy  fruils  aod  herb«  poaaeaacd 
poiaunoua  properties,  or  to  learn  the  um  of  ihnaa  tliat  anted  as  purgativeti, 
anodjnea.  narootica.  aod  perhaps  beneHcially  in  leas  obnou»  vaja.  The 
emplofiueut  of  the  eame  word,  i^/iaKov,  for  puiaons  aud  uiedicmeB  alike 
eviuces  a  raliouol  cunccption  of  the  action  of  druga  auiong  the  Greeka ;  bul 
it  ia  iu  Kgypi  ihal  w«  see  the  earlieat  develuptnent  of  medicin«  as  a  pro- 
feesion  atiil  nn  urt.  1'here.  lhou}{h  not  reetrict«d  to  Iho  prieatlj  oaste,  it 
wa8  cODsidered  highly  honourable.  The  pbjraiciaud  studied  in  sohools,  and 
werepaid  by  the  atate,  tbough  not  deburred  from  takiug  fees  from  the  rioh. 
They  were  j)ermilted  to  eKurciae  their  diacretfon  iu  depirtlug  from  tho 
ruleti  nf  trcnlineut  laid  dowu  iu  the  booka  if  tho  paticut  ilid  uol  improve 
hy  the  third  duy,  but  did  su  at  their  (iwn  riak ;  for  Hhuuld  he  diu,  they  were 
Uable  tu  tin  action  for  umlpraxi8,  whicb>  if  establiahed,  wa8  h  cupital  ofifcnce, 
thougb  the  law  did  not  apply  to  fatal  operalions  in  8urgery.  Speoialiani 
wa8  carried  to  the  extreme,  for  not  merely  as  oculists.  auhsts,  dermatologista, 
and  aurgtMUii,  but  in  every  de|>ttrtuient  of  medical  practice  each  phy8itiian 
devoted  hin  attention  cxclu.'4ively  to  diseoses  of  a  aingle  organ.  A  pcuple 
who  {>racti8ed  endtahniu^  eould  have  no  repuguance  to  iliHseotiug  the  huuian 
lwdy,and  we  tiud  that  not  only  were  nccropsiea  pcrforuieil  for  verifying  the 
cauae  of  death,  but  at  a  later  period  practical  auatomy  waa  taught  in 
ihe  medioal  tuboola.  Homer,  Jereminh,  and  Fliny  refer  to  the  wealth  of 
the  Egyptian  materia  medicii ;  and  we  loarn  froiu  Herodotua,  Pliny,  and 
Ammiaiiua  that  Kgyptmn  phyKiciHUs  wcrc  hold  in  high  repule  in  the  Eaat 
and  Weet,  and  »tudcuts  resorled  to  Alcxiiudria  froui  (ireece  and  Romo. 

Magic  aud  charma  suum  tu  havo  had  litlle,  if  auy,  plaoe  in  tbeirpractioe, 
for  votive  ofieriuga  were  rather  eKpreaaionit  of  the  need  for  the  divine 
bleaaing  on  the  means  employed. 

Midwifer>'  vvaa  practifled  chiefly,  but  not  exclu8ivcly,  by  women,  wbUe 
to  tlie  groat  imp^rtuace  attached  to  persuual  aud  piiblic  hygione  vre  may 
nacribe  the  eKcelltml  sanitary  regulutioun  i>njniuud  in  tliu  Mctfsaic  code. 

In  the  Hebrew  tKTiptures  we  read  much  of  diseaapa,  but  ihi!  iLiluaiona  to 
physieianB  are  few.  aod  »f  aurgical  oporations,  exeept  the  rite  of  circum- 
ciaiou,  ttiere  m  uo  uiuutiou.  Wouuda  were  "  tuuDd  up"  aod  dreasod  with 
"  babu  of  CJilead,"  an  antiaeptic  oleoreain  like  our  Friant'  baUam.  Medicine 
aeents  to  have  been  practiaod  chietly  by  the  Lcvittvi  a»  the  mmt  learned  und 
leiaured  vlaas,  but  it  did  not  partake  of  a  rcUgious  cluirueteriind  waa  wboUy 
froe  from  any  taiiit  of  mugiu,  for  the  referenoe  of  uaaoa  oftiuspected  leproej  to 
the  prieat  aueinii  tohave  l>etin  forthepurjx>.iU(>fdiiiguiiiut<  fitiui  otbtircutuuouuH 
diaea8«a,and  tbeexhibitionof  the  hrazen  wr]len^wuapureIyKymboUcalaud{lx- 
«eptlODal  ;  while  by  a  people  imbued  with  tbe  thoocratic  idca  tiud  a  conauioua 
U^ieodunoe  on  a  highcr  power.  whoae  uum-«q  hand  wa8  moat  n<iurly  felt  ta  th« 
havoc  created  by  epideum-  di»eaffe8  that  could  uol  bo  othfirwiw  expUined, 
th«  "  JM^Mtili^oce  tlmt  walkt)th  in  darknoR«  "  wit.M  a«rrrilMsi  to  tbe  Rword  of  tho 
"  destrriyiug  angel  "  The  phy'«iciana  Ui  whoni  King  Ahu.  "  *mght  iuatuad  of 
to  tbe  l^rd  "  were.  doubtlet«,  altens  pnkctudng  magioU  ritea.  The  apocryphal 
Huok  of  l^IcchiaiaHlicufiiOf  poet-Iinbyloniandale,devoteachapterxxxviu.  1-1&. 
to  tbe  pnuM)  of  tbe  phyHiciau  and  the  aacmlneM  of  bia  work. 
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We  see  iu  the  New  Testament  the  inHueuce  of  the  Babyloiiial)  demono- 
\ocf  on  the  Jewi8h  mind  in  the  centurieB  aubRequent  to  thecaptivitj,  in  the 
referenco,  not  only  of  epilep^j  and  other  ner\'0U8  and  niental  diseases  but. 
even  of  deformities  to  Satanic  agency  and  the  posse&siou  of  the  person  by 
dcmoDs.  We  note  tho  iuabiliLy  of  phy8icians  to  relicvc  a  čase  of  pentistent 
metrorrhagia, ;  and  we  read  of  one  "  beloved  plijeiciau,"  St.  Luke,  the 
uompanion  of  St.  Paul,  who  vras,  like  the  greal  ajKMitle,  a  man  of  Uteraij 
and  general  culture,  auperior  to  that  of  the  other  foundere  of  the  Chureh 
exccpt  perhap8  the  eloquent  prcacher  ApoUoB  of  Alexundria. 

It  wuuld  he  useltii^,  were  it  poasible,  todiscuiu  iu  this  plače  the  medicine 
of  ludia  and  Ctiiiia,  which  ha«  no  direct  internat  to  uh. 

Inkluknck  of  Okkbuk. — Greece  vran  tho  birthplace  of  medicine  as  we 
knonr  it  in  Kurope,  and  for  many  centurics  the  teacher  of  the  u-e&tem  world. 
In  the  Homoric  poenis,  a  narrative  nioRtly  of  war8,  the  treatmcnt  of  wottnd8 
ia  naturally  Llie  more  conHpicuous ;  but  if  we  may  credit  Arohinus,  a  later 
Mrritor,  while  Machaon,  one  of  the  tvons  of  AnclepiuB.  himself  tho  son  of  a 
Theeaalian  king,  coucenied  himself  with  surgery,  his  brother  PodaUrias 
gave  hift  attontion  to  "  the  ciire  of  ills  that  were  invisibUi  to  the  oye  and 
the  relief  of  incurable  di8ease"^in  other  vvords,  to  medicine.  Though  for 
a  long  tirne  the  chief  practitioners  of  medicine  werc,  or  claimod  to  be. 
the  deacendanta  of  A^clepius,  and  his  templea  were  tTequeuted  by  chronic 
HufEerent,  the  prientn  were  not  phyHicianR,  and  th<;rc  ia  no  trace  wbat«ver  of 
the  association  of  medicine  with  reli^oii.  Rut  of  the  nature  of  theJr 
praotioe  and  the  principles  or  notions  on  which  it  was  based  we  are  wholly 
ignOTant.  For  U3  the  iiistory  of  lucdiciuc  aa  a  scicncc  and  a  profession 
i»eginB  with  th«  age  of  Periclea  450-440  year8  before  the  Chrialiau  era. 
Hippocrates,  juKtly  recognised  on  the  father  of  medicine,  waa  aa  truly  u 
repreeentative  of  Greek  intellect  as  any  of  hi«  contemporariee,  the  great 
bisborians,  philosophcrs,  dramatists,  artists,  and  soldiers  of  the  golden  age 
<if  Greece.  He  was  a  voIuiuiuouH  \vriter;  but  of  Iuh  reputed  works  some 
aj^Msr  to  Inj  th(Me  »f  hČK  pupiLs  ni,  tUa  schoal  of  (.'oh,  and  a  few  to  htLvv 
emanated  from  that  of  Cnidii8,  whicli  difiored  froin  his  teaching  in  some 
respeota  The  distinclive  character«  of  his  WTiting8  were  tliose  of  the  man 
himaclf,  a  high  and  noble  ideal  of  the  mission  of  the  physician,  free  from 
the  least  trace  of  myaticism,  auperstitiou,  or  mercenary  motiven,  aa  exhibitet] 
iu  the  famoua  "Oath  of  Hijipornite-s."  whi(:b  he  admiiiiatered  to  cach  of 
his  disciplea  on  leaving  tlie  school ;  hin  bebef  in  the  i-is  intdieairix  naturot, 
and  that  the  phenomcna  of  diseaee,  equaUy  with  thoac  of  life,  wero  subjoct 
to  natural  laws  which  could  he  knowu  by  ob^ervation,  to  which,  with  the 
cjireful  reconi  and  interpretation  of  f<ymptoinK — in  fact,  what  we  now  know 
as  clinical  8tudy — bo  attached  the  ntinost  iinportance,  bequeatbing  to 
po8terity  a  maas  of  "histories,"  both  of  individual  caaea  and  of  cpidcmicii 
of  diaeasc.  He  held  that  the  duty  of  tho  i>hysician  was  to  avoid  aH  that 
toight  hinder,  and  to  a«aiat  in  evory  way  iii  hin  pnwer  the  elfort«  of  nature 
towards  recover)'.  and,  influene^l  by  the  Pythagorean  doctrine  of  numhere. 
he  laid  undue  strese  on  that  of  euppoaed  "critical  day9."  While,  however, 
iknatomy  and  physioIogy  were  aa  yet  unkuowii,  no  rational  pathology  wa8 
pt^issible,  and  hifi  siMKuIations  aa  U>  tlic  c^imes  of  disease  took  the  form  of 
whatwaH  Hubaequently  dew:ril)ed  aa  tlie  humoural  path<dogy,and  niaintained 
ita  hold  on  the  mindf*  of  men  until  late  in  the  eighteonth  centurj.  Accord- 
ing  to  hia  school  the  hody  coutaiued  four  humoura — hlood,  phlegm,  yeUow 
bile,  and  hlaok  bile — the  due  adimxturc  nf  which  constituted  health,  and 
escess  or  defect  of  either  aet  up  diseai^e.  He  paid  great  attention  to  per- 
.sonal  hygiene,  esercise,  and  diet  for  the  prevention  and  nurf  of  disease,  but 
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did  not  despise  drug»,  of  whioh  265  are  enamerated  in  the  mitings  ot  hw 
acbool,  and  blood-letitng  was  »ometiineti,  thoii<;h  nuvl)-,  pntcLised  hy  Ihe 
Hip(Kx:ralic  physu-ian8,  «t{>H('Ully  thn^  of  (.'nidus,  vho  made  more  nse  alsn 
of  drugs.  Thus  in  his seanh  for  new  reniedies  Thi^iphrastus  laid  tho  founda- 
tioDfl  of  the  science  of  botany,  m  Aristotle  did  of  uatural  hiinlor/  in  general. 
For  soveral  generaliona  aft«r  the  death  of  Hippocrmtea,  tlie  history  of  medi- 
cine ia  for  Graece  ilaelf  a  blank,  but  tiie  conqueat8  of  Alexander  carried 
Gnek  leaming  and  scienre  over  Asia  and  Africa.  Medioal  achools  wer6 
opened  in  various  cities,  including  Alexandria,  which  long  ooDtiuucd  to  be 
the  moet  famous  university  ia  the  world.  Here,  under  Erasistrulus  and 
Heropbilus,  analom^  waB  tir«t  taught  Hystematically  bj  dimection  of  the 
human  body,  a  practioe  which  seema  to  have  found  favour  nowhere  else^ 
Herophiluftaod  his  scbool  ahode  strictlj  by  the  teaching  of  }{ippocrate3,and 
attoched  ezoeflaive  valuc  to  literary  culture ;  while  Eraaistratus  endeavounHl 
to  explain  the  phenomena  and  causea  of  diaeaseit,  eepeciall^  inflammatiouH 
on  medtanical  hj^tothesea.  Anatom^,  however.  without  phjsiologj — that  is, 
au  acquaiutaucti  with  tlie  form  and  poaitiou  of  organa  wiLhout  a  knowle(lge 
of  their  funclionn — is  of  little  um;  and  the  ph^aicians  of  the  foUovring 
oentury  neglected  the  8tiidy  altogether,  relving  »hoHj  on  the  obeervation 
of  djmptouis,  and,  so  far  as  they  were  ablo  to  judge,  on  the  action  of  drug 
diet,  baths,  and  exercii4es,  thua  lifiHiiming  or  receiving  the  name  uf  Kmptri< 
rtr  pnictiuil  men.  Tlic  lieat  known  of  this  achool  were  Philiriiis,  Senipion, 
and  Glauciaa  of  Tareutum,  who  a88iduou«Iy  folIowed  the  clininU  methods  of 
Hippocrates,  which  they  deecribed  as  the  tripos  of  observation,  historie«, 
and  judgmeut  by  analogy,  or,aawe  shoiUd  say,obaervatioD,  caae-takiug,  and^ 
>Uective  inveetigation.  Egyptiatt  and  Grede  medicine  had  been  alike  " 
native  gmwth.  and  the  achool  of  A]exandria  represented  the  union  of  thf 
two, — Uie  Empirics  exoeUing  in  sui^erj*  and  obetetrics.  brnnchej)  in  whtcb 
manoal  skill  and  practicc  couut  for  more  timn  science  and  thcory.  But  in 
Rome  it  wa^  »hullj  exotic,  and  the  physiuunM  uud  suiveons  to  the  &nt 
century  alter  the  ('hritttian  era  were eschi8ively  Greeka,  The earlieet whoe 
name  haH  como  down  to  us  is  ArchagathuH.  but  the  most  eminent 
Aaolepiadce,  the  friend  of  (.'iccro,  who,  with  his  pnpil  Theraison,  found( 
the  schtMjl  uf  Mothodiate.  They,  like  the  Empirics,  ignored  auiitomy.  but 
they  rejectcd  the  teachings  of  Hippucnitcs, — (lirec:ting  their  attention  t4> 
the  general  condition  rather  than  to  the  local  phenomena,  and  referrii 
ali  diaeuises  l''>  constrictions  or  relaxations  of  the  "pores"  or  intenttiom^ 
hctwecn  the  **  atoms,"  of  which  the  timnoe  W6re  supposod  to  be  huilt 
np,  '^porea"  through  which  the  fluida  were  believed  to  move;  ther  oon- 
8eqaently  mode  much  uk  nf  haths,  and  of  eterciaes  prt>bably  akin  tn 
Buoage. 

UttforttmaU:ly,  ]MKudu-H(:ieutitic  »peculationa  vrere  uior«.>  atlnictive  Ut 
lIioMi  wilh  Iiterary  indinationK  tlian  waH  the  deHuriplion  nf  surgioal  opera-* 
tioDR ;  but  the  reuiarkahle  collectians  »f  inRtrumentH  made  nf  late  yQani  at' 
t*ompeii.  at  Badcn  near  ZUrich,  and  elBewhcre,  attord  inr^intostahlo  evidence 
■if  the  high  dcvelopmeut  of  nurgical  art,  and  ineidcnlally  nf  tho  rouiinc 
i^mploymvnt  of  the  m:tual  cauterv  for  arresttng  li.-fiuorrhiigc. 

Tlie  graateet  of  th<i  Methoilist*  wuh  jm)b)i!tly  Sonmua  of  EphtvuM,  whc 
pracUsed  at  Rome  in  the  reigns  of  Tnij'in  and   Hiulhan.     A   tn-atise,  ia' 
Greek,  od  the  VitMUi  of  IVomfn,  the  only  work  of  tho  kind  that  has  been 
prescrved,  i.<t  oertainIy  Iiin,  and  diaplavit  considcirable  praclieal  acquaintanti- 
with  the  HuliJBct,  and  witli  the  uHe  uf  the  Hpeculum,  an  imttrument  coni 
nion]y  itiippošed  to  t«  a  modom  invention,  though  umong  thoee  disoov« 
m  fnmpiiii.     His  nther  vrntings  are  lost;  hut  the  Lattn  works  of  CMiii 
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Aurelianus,  who  lived  bhree  ccnturies  lubcr,  are  belived  to  bave  been  little 
more  tlian  LranBlationB  of  tho»u  of  Surauus. 

There  were  two  minor  schools,  tlie  Pneuniatica,  who  referred  ali  vital 
aod  morbid  phenomena  to  the  operation  of  the  "  l*neuma,"  or  nervous 
influcncc,  and  the  Eclcclics,  who  combined  ali  they  thought  good  in  otbera. 
Coruelius  Celaus,  a  Kouiau  palriciau  of  Ihe  tirat  aud  aecoud  ceutarics,  studied 
but  did  not  practiae  medicine  &h  a  profension.  Hih  great  work,  Df 
Afeduind,  is  of  the  highest  valuo  as  a  historj  of  medicine  from  tbe  tirne  of 
Hippocratcs  to  hia  own  daya  It  wa8  writteu  for  the  Iaity  oniy,  and  is 
ucvcr  guoted  by  uicdical  aiitbors;  but  though  such  a  work  must  of 
neceH»ity  be  larj;ely  a  compilaLion,  it  is  marked  by  wide  erudition,  a  sound 
critica)  judgmont,  and  a  purity  and  elegance  of  6tyle  and  dictinn  tbat  have 
made  it  the  most  geucrally  read  and  popular  of  uiedical  classics  since  its 
diacovery  in  the  fifteenth  ccDtury.  Aa  Hippocrutes,  in  the  iifth  century 
t)efore  Chriat,  vvas  the  founder  uf  medicine,  ho  Galeii,  a.d.  130-200,  may  be 
said  to  have  reconsbructeil  it,  and  his  inrtuonce,  though  of  slow  growt!»,  was 
»uprume  Lhruiighout  the  Middte  Agee,  yieldiiig  nt  hu^l  only  to  the  rise  of 
modem  ainence  iii  the  eighteenth  century.  A  riian  of  good  socnal  poeition 
and  a  great  traveller,  a  schotar,  philosopher,  and  master  of  ali  the  scientific 
knowledge  of  the  day,  hc  found  the  profcssion  evcrywhero  split  up  into 
nmaeroua  pelty  socts,  moraUy  degraded  aud  despised.  Eudowed  with 
indouiitablij  induHtry,  he  mt  himni^lf  to  the  work  of  reforuiing  abiises  aud 
of  restoring  medicine  to  the  position  inwhich  it  had  been  left  by  Hippo- 
cratee.  He  wa8  an  cxtraordinarily  prolific  writcr  and  an  enthusiastic 
anatomlst,  though  compelled  by  the  popular  prejudice  agaiuat  such  pro- 
fauation  of  "tbe  buman  form  divine"  to  content  hiinself  witb  the  dis- 
sectiou  and — in  liis  eager  aearch  after  "  the  causes  of  things,"  i.e.  phy8iology 
or  the  science  of  life — the  vivisection  of  the  Iower  animals,  aa  sheep  and 
8wine.  Hia  fatal  orrors  were  an  impatienco  of  the  dclay,  doubt,  and  aus- 
pcDBiou  of  judgment,  iuseimrable  from  iuductive  muLlioda  of  reeearcb, 
and  a  craving  after  a  linalit/  and  coinpIetene«a  unattainable  under  tbe 
conditions  and  Umitations  of  human  knowledge,  with  a  faciUty  for  the 
construction  of  sy8tetuB  and  inveatiou  of  hypothescs,  not  os  means  toward 
an  cnd,  but  as  satisfactory  explauatiouu  of  every  pheuomeuon,  though 
in  theuiaelveti  pure  uHHutiiplionK.  It  was  to  thiR  cliaraetcr  nither  thau  to 
their  re;il  nuirits  that  liis  writing9  owed  their  great  populj»rity  for  nearly  a 
tbousaud  year8,  eapecialJy  in  the  later  Middle  Ages,  when  the  habit  of 
observation  was  lost  and  wheu,  ulikc  in  acieuce  and  religion,  authority  ruled 
Hupreuie,  thougli  tbe  teauliera  and  leadiirs  of  tbonght  aIlowed  their  im- 
aginations  to  run  riot,  spinning  ingenious  but  boseless  theories  to  which 
facts  were  made  to  conlorm  or,  whii;h  if  that  were  impossible,  could  ea8ily 
be  altered  to  tit  the  fucts.  Subatitutiug  for  the  humours  of  Hippocrat«ti 
four  elemeuts  or  couditiuus,  the  liot,  uuld,  wbI.  and  dry, — tlie  due  admixture 
of  w]]ieh  constituted  health,  and  to  the  disturbance  of  which  eqiiilibrium 
as  veli  as  to  a  fauUy  composition  of  the  blood,  as  by  the  presence  in  it  of 
bile  or  phlcgm,  he  ascribed  discaaes  or  rathcr  the  causcs  or  conditions  of 
disease, — he  sought  to  diacover  correapoudiug  propertiea  iu  druga  and  to 
treat  diaeaae  by  Hiipply!ug  in  food  or  luediuiniiH  thoae  that  he  Hup[»oaed  were 
at  the  tirne  doHeiont  in  the  body.  It  ia  hard  to  boheve  that  so  acute  a 
thinker  could  have  failed  to  see  that  beat  and  cold  are  but  degrees  of 
temperature  oiid  moist  aud  dry  but  relative  esprcasiona,  as  long  and  short, 
or  that  tbe  second  in  each  pau:  ia  but  tbe  negation  of  tba  former.  Doubtleas, 
he  meant  to  imlicate  escess  and  defcct  in  relation  to  the  normal  tempera- 
ture of  the  body  and  moisture  of  the  tiasuea ;  but  the  words  must  have 
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borne  a  diflereut  tugnification  when  applied  to  the  propertiefi  of  draga,  the 
iofusions,  tinctiires,  and  extract8  stili  called  Galenical  preparatioDS ;  be 
probablj  aschbed  "  moisture  "  to  diuphorcticB,  and  dr^ncas  to  ustringents, 
uold  to  ontip^Tetic^,  aiid  so  oil  Hc  thia  us  it  iuay,  his  precouceived 
notious  jiuU  Helf-suflicient  (lojjrimtiBiu  led  hira  U»  iiKj^Iect  the  prautice  of 
coDecientiouB  oltservation  inciiUuitwi  by  the  father  of  Greek  medicine. 
His  anatomical  studies,  however,  enabled  bim  to  givG  a  precision  to  surgioal 
operations  far  excceding  that  altoiacd  by  bis  preidocesaors.  At  Rome  tbe 
Methodiatic  achool  beld  iU  gruuud  and  produced  the  only  Latin  medical 
author  of  note  flince  Cebnig,  vix,  Coelius  Aurelianuft,  ulready  raentioned  as 
the  translator  or  cxponent  of  the  Greek  SoranuB,  and  a  few  in  suoceeding 
centuriea  whn  produccd  short  InmsIatioDR,  coinpiLitiotis,  and  hcrbati«, — one 
nf  vvhicti,  puhlitfliL-d  iiuder  thu  uume  or  {)aeudouyiu  of  Apuleitis  IMatoniuua, 
deaerves  notice,  aa  having  in  the  nintb  century  been  translated  into 
Anglo-Sozon,  and  remained  a  standard  atithority  on  medical  botauy  till 
tbe  tifleentb  or  f>ixt«entb  century.  I{yzantiue  mcdicJDe  waR,  until  the  in- 
troduLTtiou  of  the  Ambian,  e88eutially  Uulenic.  aud  the  literature  consisted 
nf  little  elso  tb.in  eompilations  froui  the  workg  of  Galcn  and  his  ooni- 
mutators,  with  exi;eriits  from  Hippocrates,  l)ii>8corides,  and  otliere.  Ori- 
iHisius  (a.d.  ',i2G-4i)^i).  jihyaiciun  to  Julian  the  Apo»taU',  ia  the  first  whase 
WTiting8  have  coiue  d<>wu  to  u&  Autiua  aud  Alexander  of  Trallee,  in  tbe 
sixtb  cjentury.  werc  more  eclectic.  Hat  the  most  famous  and,  in  some 
respacta,  orij^lual  writer  of  tbis  school  vvas  Paul  of  JEf^iaa,  who,  Uving  in 
tbe  seventi]  ceiitury,  waa  equiilly  einiuent  aa  a  Hurgeon  uud  on 
obetetrinian.  His  work  on  oliHtctric^  i»  lost,  but  that  on  surgerj,  whicb 
gives  a  good  iden  of  the  pro^;re«8  i>f  the  art  at  that  period,  wa8  tbe 
basis  of  atl  siirgical  literature  aud  practicc,  European  and  Arabian,  until 
the  aLxLeenlb  eentury ;  succeeiling  wriUirH,  thougb  uumurous  down  lo 
the  tirne  of  PaI»ol(^i  and  the  fallof  CoiiHtaotinople,  prc»enting  nothing 
of  sultieient  uriginautj  or  permanent  iutbtence  lo  be  worth  ntention. 
MoanwbUe,  in  tbe  Wcst  tbe  diainlognition  nf  ihf  Komun  cmpire  and 
ciirilisalion  ww  pniiMKding  a^tace.  The  Aniba  \vho,  iu  the  sevenlh  uentiiry, 
in^ired  by  the  faith  and  aHpirationH  of  Islam,  piistied  their  Gonquestti 
weetwards  along  the  Afričan  sbores,  did  not  elfect  a  lauding  in  S(Mnu 
until  A-H.  XiOi  nor  vfm  it  uatii  tbe  foUoving  century  Ibat  tbeir  rule 
aud  aocial  ordrr  were  bo  fur  L-ou»>lidatcd  an  to  permit  of  the  cultivution  uf 
the  art«  aud  suieneeH,  which  re^uirinl  uh  a  ueeeaHury  aulecodeut  couditinn  the 
convonuon  of  pastoral  and  predatory  nomada  into  a  settled  coinmcrcial 
and  ludusthal  (■ummumty.  It  was,  therefore,  not  until  the  cighlh  uud 
nintb  ceuturies  ttiat  Ureek  medicine  roocived  a  renewed  viUility  and 
acquired  a  wider  inHuence  by  translatjon  into  the  tbougbta  and  laugnugi' 
■if  the  easteru,  and  retranslation  into  those  nf  the  we-Htern  wortd.  Ilut 
uir«ady,  in  A.U.  410,  Rome  had  boen  capture<l  by  the  Goths.  aud  diiring 
the  nunaindsr  of  tliat  and  the  followiug  ceuliiry,  the  whote  uf  lLdy  \\ati 
repeat«dly  overrun  atid  ravagisd  by  hordes  of  tiorthiTu  InirlMiriiins  uhn, 
long  aware  of  their  physical.  hud  recentiv  awoke  U>  a  seutie  of  their  latent 
uienUl  •uperiority  to  ihe  degenerate  and  enervated  pcoples  of  the  suuth; 
and  ffavu  full  phiv  to  tbuir  energi«?!«  iu  pulliug  down  and  buildiag  np 
principalitiea,  iu  Hliich,  thougb  lhey  uiJgliL  adupl  Lhe  uauieH  uud  forms  of 
Boman  fK>lit]('4il  und  mililJiry  iuHtilutKuiH,  and  cven  somu  scinblanc-e  of 
Cbristirtniiy.  lb«re  wa«  no  room  for  IrJirnitig  nui\  culture,  of  whicb  the 
little  that  survivod  the  general  wreck  fuum)  jn-rfonre  a  refugo  in  the 
mooiisttihes;  and  tbe  practico  of  medicine,  Huch  uh  it  vas,  waH  undortaken 
by  ibe  monks,  whn  hoth  preaerved  for  ua  ali  we  ^lave  of  the  earlier  litcra- 
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ture  and  popularlsed  it  by  the  output  of  Latin  tranalatioas,  compilatiouti, 
and  compendiums — of,  however,  very  litlle  worth.  Out  of  theae  mouaatic 
establiahineots  grew  the  scbools  of  Salerno,  which  miiy  ju8tly  be  looked 
on  as  the  mother  of  uoiveraities,  though  those  of  iJologDa  and  Pariš  veto 
the  first  to  osauiue  the  name.  The  schools  of  Salerno  wcrc  far  from  being 
dominated  by  tlie  churuh,  as  Osford  and  CambridgH  were  until  the  uiiddlf 
of  the  nineteenth  century.  Many  of  the  protessore  were,  as  we  know. 
lajmen  and  married  ;  while,  at  leust  in  the  scbools  of  law  and  medicine,  a 
•)ewiah  element  wus  conspicuous  among  both  t«achers  and  atudents,  aod 
some  of  the  profef*8ora  were  womea. 

The  mediual  subool  greatl^  nutnumbered  those  of  the  othc^r  fauultittH  and, 
maintaining  its  European  reputation  Irom  the  tighth  to  tho  twelfth  or 
thirteenth  uentury,  oontiuued  to  eiist  until  the  uuiversity  \va.s  suppresseil 
by  Napoleon  iu  1811.  Aiiion^  the  workB  isauiug  from  Salerno  in  the  period 
preceding  thu  rin«  nf  Arabic  medicine  were  the  annnvmnus  riined  (»oem, 
fUgimen  Sanitatis  »^'a/frni,  osten8ibly  written  for  "the  Knglish  king,"  and 
uf  a  popular  churacter;  the  Anatome  Purti  of  Copho:  and  the  ProGticaoi 
•Foanneii  PlateJirius ;  while  contemporary  with,  ihough  Hcarcely  influenced  by, 
the  rival  6y8teni,  were  the  AniidittarimTi  of  ^ficolaus  Prrepoaitus,  and  the 
works  on  the  urine  and  the  pulse  by  (Ki^idius  GorbuUensis  (tiilles  de  Corboilj, 
in  the  form  uf  hexamctt!r  pot!m.s  I 

At  DamaHijuH  and  Baghdad  Greek  medicine  was  cultivated  as  early  as 
the  eighth  ceutury  under  Je^^ish  and  Christian  teauhers,  and  in  the  ninth 
Arabian  physioian8  bcgan  to  make  tninaktions  of  or  compiLitious  from  the 
work8  of  Hijtpimrates,  Galen,  Dioscoridcs,  and  the  laLer  Orsek  writeni,  as 
PauluH  yKgiuet.li.  But  thfi  Hrst  of  th«  ulasi^^io  Antbiaii  antlmrs  wa8  Ahii 
Bakr  MohanmiL-d  Ibn  Zttkariyit  el-Itjizi,  Ijetter  known  as  Khaze^  of  Baghdad, 
a  voluminous  \\Titer,  i]iany  of  whoso  work8  werc  trauslatcd  iuto  Grcck  and 
Latiu,  and  Lo  vvliom  wl'  o\ve  Lhe  tairliest  descriptiona  of  muasles  and  8mull-pox, 
the  bitter  i>f  whi(:li,  acrording  to  a  tradition  reported  by  tlie  Arabian  historian 
Tabari,  appearLnl  first  at  tho  siege  of  Mecca,  A.i>.  570,  among  the  troops  of 
the  Abys(iiniiut  contiugent,  liaviog  l)een  brought  by  them  from  Afrioa. 
Thti  goldeu  ago  of  Arubiaii  miidicint',  both  iu  tlie  EasL  and  in  Spaiu,  lasted 
from  tlie  teiith  to  tht:  twi!lfth  t:entury.  \ViiHtisiifeldaiitl  Hii:s»;r  havecollected 
tho  nauiea  of  between  ihree  and  four  Inmdred  vriter«,  the  works  of  tbree 
imly  of  whom  have  been  printed  in  Arabio,  others  in  Greek  or  latin  translu- 
tions,  bat  tho  vast  maiohty  exi8ting  stili  iu  MSS.  ouly. 

Tfuriu  tliul  wt!rv  tnLri-sliit<rd  and  studied  in  Europe,  urid  wlio  only,  therefon^are 
kuowii  to  usi,  aro,  uftur  HKiuti-s,  Haly  (KM  ibn  eI-'Abbas),  a  IVrsian,  Abulcaais 
{Abu'l  Kdsini)  of  Uoriloiii,  AviconuEt  (Iba  Sinu),  Avenz<Kir  or  Abuniiron  (Abii 
Merwuii'Abdel-iM«!ik  [biiZahr),aiidAverroes(AbiSRosch)of  CunJovHmidMorocto, 
j»nd  j\ljiimonidi'Ji  (Iten  Maimuti),  a  .fewisli  mbbi  wli03e  works  ri-c  for  the  most  pan 
Hjctiiiit  in  Kift  origuiat  Arabic  ur  flebrew, — tbc  last  two  havine  bt-en  coiiteoiporarie-N 
Jind  dying  in  11S9  and  1204  respectively.  Though  deriverl  tfom  u  comnion  origin, 
and  to  the  last  acknow]edging  the  autliority  of  Oulen,  tlie  Syriaii  and  Spanisli 
schooU  tendfid  in  titnu  to  (Uver^i^ence,  if  not  avowed  Antagoni^iii,--tho  latter 
having  bucoutu  iuibuud  n-jth  we.4tern  philosophy,  Maimonides  being  indeed  better 
kno»'u  as  a  i-tttionuU«t  jihilosopiicr  Ihan  as  a  physi(-ian.  The  eastem  Arabi!. 
an  tho  other  hand,  borrovud  luuch  from  Indiii,  th>(:y  tidar^d  tlie  reahi:  of 
loaterift  meriicnand  were  tlie  apotlit^cnrif-si  uf  Ihi*  Middlu  Agus.  Maov  of  the  t^rnis 
stili  uKpd  in(>hi'TiiiKtryand  pliarinacy  aroi  puivly  Arabic, and  tlie  work  ^c  AVm/Vr^ii«. 
ibsoriliod  to  a  MesHua,  tho  yoiing(!r,  of  Daniasctis,  wa-'i  in  sucfi  repute  that  it  was  used 
by  our  Koyal  CoUege  of  l'hysiciana  in  tho  prepanttion  of  the  hrst  London  l?harmii- 
copeia  in  1G18. 

Ono  f»ct4>r  that,  a^>ov<>  ali  otlicrn^  made  for  the  predonnnonce  of  Arabian 
medicine,  ur  rathor  Greek  nitnlicinu  in  its  Arabian  dress,  vas  that^  alike  aroong 
Arnba,  Jew8, and  ('luistiaus.  the  Aristotelian  dialettic dominated every  departmeot 
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iiiinlil  dl  hiMii  HMwyht  TW  arantel  niad  ^ 
umI  BeaonaticiMB*  vnien  nBfSM  nranas  ■■«  Un  ravivu 
mtallj  AratDtcBiu.  U  |wi>iwl»t  Um  fkakmotkr  aad  lkeDia«y1 
«f  tbe  ace,  bot  tt»  aiaseqoea«e»  wef«.  fatm  tb»  afttiw  a(  Ube  sa^eel,  br  Mor«  1 
■■■cUcuJj  iajttriua«  m  tlie  cAia  itf  iwwliciiw^  vUefa  lo  ba  «1  aaj  «ae  mmA  \m 
maaA  am  &  b^idaHaM  al  BtftMtiv*  raMMHn^ 

Tks  MiMi— 1 1  tint  AnkfaiMi  ■tJiein«  •»  npidhr  aeqn«l  «*»  idaelari  fer  ikc 
tCTDihtioD*  al  ali  tka  vara  hamm  vorin  into  Latin  maialj  br  Icaniad  Ja«a. 
froH  the  UooriA  acbooli  of  Spain  vorkinc  Bodcr  tlw  patrnnago  uf  faisfaopa  aa4f] 
bmb  al  «aaaalic bmae^aDd  reoctvioK  graat  eMcoanaaMBt  mn  tba  B 
ftMliria  JtMlMiiiMa  apd  Fndaric  U^  who  fanncte  iM  nlMae*  to  U  folt 
SalentOb  the  CWBilM  i/jji  ii-iilfi  ■,     Amoos  tke  W|iMilia  aa^  be 
Ccmeaitm-ti  Ptotaraf  Abaao.tha  Jupiijaftii  ol  Jacoh da  Da^  hoth  o(  FhdM,] 
aMl  dw  ilBMrfglM  JTaftcM«  ol  MiHMi  Sfhrabeaa  ol  Salenw :  fant  of  cUefait^ 
Im  ■■  M  Iha  lliil  ■inwiaw  ol  '^g*'**'  «Tit«n,  tvod  ariMim  atadtad  bmIj 
lahwd,b»tooawaaaaKiigliiliaiii»«wy«BDaB>    TlMoai 
I  OofJooI  a  Snnl^i  n.  prolaMor  at  MoB^MlIiai;  wfcow  £i7iim  . 
tkm  fin*  fall  and  (vuliic  deacriptioa  ol  Vepmsf :  OObartaa  A«riii:a%  vhai 
■Miifaai  >•  bat  aa  eoM  ol  hb  tead^f^t  tJimm .    aod  Jofao  GaddanBO, 
fiaato  ol  Mertoa  OoO«^  Oslord.  aad  pkj^ema  to  Edvard  IIL.  -«  wr«tdM 
plagiariM.  cradaloai  aad  igaofsnt  avvn  faajpond  othan  m  bia  di|^.    T«i  his  Jbisl 
ia^Ma  vas  a  popalar  tezVboafc  aa  kla  as  tbr  «ad  ol  Iha  aKteoDlk  ototairJ 
Oofdoo*s  iMimm  vas  tiamlatod  iato  Frcncb  and  Hefanv,  aad  tevml  «(fit 
printedtatbefifteentliaadnjiteeBtbeetttanaa.    Itvasaoi  vitjioat  iU  OMrita ; 
adanimbl«  aa  k  his  deseriptaon  ol  laprosj,  U  is  e«idrat  tfaat  be  did  not  distaoš*iillj 
lapua  fron  leprasj,  and  taat  macb  a  his  aocoant  ol  the  caaM,  coasnococa^  aa4] 
Mode  ol  |iiopaasiio<j  d  **  lepro^  *  nast  be  nadvitood  to  nšet  to  nphui^  to  srtdah 
alooe  ic  ts  appCcahto.    Dvnng  this  period,  the  thiitsanth  to  tha  flnJsuuUi  etmtmrf^ 
■on  pngnm  vas  aada  in  sonarj,  anaaallr  in  Fnoco  aod  Ita' 
■fitars  on  thti  sabšeci  faanos  ono  OoL  de  Salieeto  al  Fkaceam, 
JGlao^  Onr  de  Cfaaaliac  in  Pnooe^  and  Jokm  Aidera  js  Kntfand     M«hGdd  iIbI 
liooci  did  good  vork  in  aaatoMjr,  and  AraoU  di  Vi3kD0«m  in  ilaiaJiilij    liial 
ftTRwrHa»  P^neiiem  beša^  Boro  than  a  eoqipflati» ;  vhBe  la  tbe  foatteentifcf 
aod  6ftMOth  oentnries  oameiuus  ooUeotMos  oi  JotelHgihle  nfnrts  ol  oues  v«ra< 
mblidied  andar  th«  iiaae  ol  CmmlM.  the  fin*  sine«  the  "hislories*  of  che 
HippncnUieschool:  thebestof  tbeaebeing  choae  of  GentiUs  Fal^ineas,  Bartoloa»en 
Jjfantagaana«  aod  BaTcrino  de  Barents. 

llie  rerival  of  dušic«!  lauming  in  Lbe  fifieenih  and  sutenilh  ouot 
wiLh  the  Koantj  aad  diiuuieiji  ol  the  warfcs  of  aoeisot  Oreek  aod  Raawarj 
vhten  uid  their  popoUiisAtioD  br  means  of  the  new  art  ofpnntijig,  (*»•( 

Ciift  itudeolB  of  rkBŽnil  litetuure  irere  stjled.  deDouocud  u  bartianMM.    lo 
oudicans  the  remhion  fram  tbe  Aimbian  ecboul  tiad  iu  adaptatkiiiB 
itioogeBt  in  Italjr  luid  ia  Eti<:UDd.  tha  oniTenilieB  of  the  Utter  oo«atiXii 
bcdag  gmtlf  iDfluenced  by  tboee  of  the  fonner.     But  in  Fiun«  tha 
doctrinaa  died  hani,  aod  in  G«nnaoy  tbe  profeanoD  wa8  dividad  baMMOttJ 
the  flanmml  reiival  and  new  doctiines  of  Panoakns. 

Rbozea.  Anoenoa.  aod  the  reet  were  haniahad  froni  tbe  nhoaK  *nd 
laarned  men  pnnnriiitiin,:  a  kuovltNlge  of  Gre^k  translat^d  HippoczBtea,  Oalen,^ 
Diaaooridaa.  etc.into  Litin,  the  Italian.««  being  iho  mkisi  »cli%tt  Id  thia«orfc.| 
Two  En^isKrnen.  however.  louk  their  part — TltmmLH  Uiiju^k  snd  John 
Kaja  or  Catus«  TeqwctiTely  the  foundeis  of  the  CoUe^  of  rhvRiciiias  aod« 
Caiiu  CoUeg^  Ombridge.    Ad  amoaing  featare  in  thu  intellectuid  naolioB  | 
or  revolutioo  waa  the  itni^gle  between  Uie  advooatas  of  tbe  Aiabian 
of  liiood-Utting  fnm  m  vain  ramote  ftom  tbe  diataaed  ov^can  aad  tha 
of  local  Taneaectioa.  irhich  rent  the  uniTereitiea  inUi  oontendini;  patieSk  I 
to  tba  eipnlaion  of  profeasors  oo  either  aide.  and  oeoeaaitated  io 
ihc  inUirvcnlion  of  einperon  and  popea. 

Hitherto  m«n't  miuda  had  been  ■W8yed  hy  aattKintjr,  vterjont  faoiag 
AddittiL*  Jurar*  im  vtrUt  mugittri,   wh«Uier   of   Hippoozatea,   Oalan.  ari 
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ATioozma ;  each  one  W8a  ever  ready  to  expound  and  comment  od  bim,  bul 
reacnted  criticism  as  presumption  and,  never  dcubting  the  iu&stcr'8  iu- 
faUibililj,  looked  ou  diaseiil  ua  heres}-.  But  jUHt  at  the  tirne  that  Martin 
Luther,  himself  a  leamed  theolo^an  and  loyal  Hon  of  the  church,  raised  th« 
iitandard  of  revolt  fl^'ainst  tho  tjTanny  and  corruption  of  the  papacy,  appeat- 
ing  to  the  learncd  in  Lutin.  and  to  the  common  sense  of  the  peoplc  in  their 
muther  tcpngue,  ihe  luedictil  8uh<H)t»  of  Geruiany  wero  rent  iuto  conlendiu^ 
factiooD  by  the  jippearance  of  a  refornier  tiqually  inUilerant  of  authority  and 
reoklees  of  puhlic  opinion,  but,  unliko  Luther,  vain  beyond  m&isiirc.arroj^ant, 
and  boAstfiil.  rhilip  Tticophrast  von  Uohonheim,  or  att  he  callud  tiimaelf. 
Aure<^)lua  Theophrastus  Faracolsus  (1493-1541),  versed  in  ali  tho  mcdical 
knowIedge  of  tlie  dav,  but  with  liLtle,  if  auy,  acquaiutance  witii  the  Orec-k 
langtiage,  whilo  cntertaining  a  uertain  respect  for  Hippocratcs  as  a  clinical 
observer,  pubLicIr  deuounced  tho  vhole  maas  of  medical  dootriuo  and  practici^ 
trotu  Galon  to  his  o>Ya  timeiii  os  a  aystem  of  iinposture  bnsed  on  ignorance 
and  dBlusiona,  if  not  on  couaciou«  fraiid.  But.  inslead  of  ofTeriug  auother 
dravm  from  experience  and  oljservatiou  or,  like  Bacon,  pointing  oitt  the 
riglit  road  in  the  »earch  after  trutli — he,  imbued  with  the  neoplatonism  and 
uahalism  of  Picus  Mirundola  and  Reuchlin,  evolved  a  Hcheine  of  the 
aniverae  and  of  the  nature  of  man  eo  wild  and  fantaatJc  that  his  laborious 
expositioD3  are  n-cll-nigh  unintoUigible. 

D6nyiuu  the  pautheistic  doctriue  of  a  univeraal  eoul  eqimUy  with  the 
orthodoK  C^riatian  belief  in  a  personal  Ciod,  omnipreaent  iu  but  distinot 
from  His  crealion,  he  elahorated  an  all-pervading  analogy  between  the 
natural  and  epiritual  \vorlds,  animating  the  hcavenly  hodies,  tho  natnral 
elementa,  aud  the  scveral  organs  of  the  human  form  with  souls — of  the 
working  uf  whii;li  ull  pheuomeua  vvere  tlie  outward  nianifeiiitations  and  the 
material  merely  the  veil,  There  wa8  a  iiomplete  correspoudence  between 
the  oonstituent  parts  of  the  universe  and  of  the  human  body,or,ashe  catled 
them,  the  macrocosm  and  microcosm,  the  souls  of  the  former  and  thost* 
whieh,  under  the  name  of  archci,  presided  over  the  functiou  of  eacli  organ : 
while  the  caiiseH  uf  di.sease  were  purely  apiritual,  the  mat«rial  Htructure 
having  no  part  in  tlie  diseaae  or  its  cure.  A  knowledge  of  astronoraj  he 
held  to  be  of  far  more  practical  value  to  the  phy8ician  than  an  aoquaiD- 
tanoe  with  anatomy,  which  he  discardcd  as  useless;  but  he  paid  much 
attention  to  ehemistrv,  on  accouut  of  tlje  suppoaed  Bympathy  lHJtween  the 
aoals  of  cheraical  elementa  and  the  arehei  of  the  organ«  of  man,  through 
whioh,  and  not  by  any  groas  material  action  on  the  tissues — druga,  whether 
vegetable  or  mineral — ansisted  the  eHbrts  of  the  archei  in  the  cure  of  diaeaae, 
though  the  result  wuuld  be  greatly  faciUtated  by  Hecuriug  in  some  way  thn 
co-operation  of  the  corre»ponding  planets.  The  three  most  important 
harmoniea  were  those  of  salt,  the  body,  and  the  earth ;  of  mercury,  the 
9oul,  and  water;  and  of  sulphur,  apirit,  and  uir.  The  propertiea  of  druga 
reaided  in  thtur  "  artmna  "  or  inimatcnul  caseuces,  wliich  were  ofttiu  indicated 
by  their  pby&ic'.al  obaracters  or  exterual  forma;  leaves,  roots,  etc,  hearing  a 
resemblanco  to  the  organs,  the  digejises  of  which  they  could  coatrol. 
Mauy  namea  of  plauts,  bolh  botanioal  and  vernacular,  aa  hcpalica,  liver- 
wort,  orehia,  etc.,  are  but  echoca  of  thia  "doctriue  of  signatures"  and 
not  deriveci,  like  tboae  of  lungwurfc  and  scurvy  grasB,  from  real  or 
imaginary  obaervation  of  their  actions;  while  those  of  mercnry  and  the 
expreaaion3  jovial,  saturnine,  etc.,  refer  to  the  supposed  affinity  between  tbe 
planeta,  miitala,  aud  liuiaan  lile.  Ali  that  mediciue  rBally  ovvea  to 
JParacebiua  wa8  the  introductiou  iuto  a  pharmac*)peia,  previouHly  exclua- 
ively  herbal.  of  a  number  of  metala  and  aalts — whence  the  followeT8  of 
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Paracuktia  were  often  deaignjited  lutro-cliemici  or  ihe  cheinical  phjsici&ns, , 
Thia  innovation  was  not  effected  \nlhoiit  miieh  oppoeition,  edpeciaUy  to' 
the  use  of  antimonj,  but  it  led  to  a  reautioD  in  wbich  gold  became 
a  favourito  r6medy,  and  cven  the  prccious  slonos  wcre  crcdit«d  with  lu^stic 
virtues  proporlioned  to  tbeir  rarilj  and  coet.  Paracelsus  eannot,  however, 
be  said  in  anv  sense  to  have  founded  a  school.  thnugh  hie  mjstic  philo60phy 
wa8  for  some  tirne  promulgated  by  the  eeot  or  societj  of  RoeicrucianiL  The 
onIy  mcdtcal  name  calling  for  ineution  in  this  conDcctioa  h  that  of 
vau  HehiiouL,  whD  iuerely  amplltied  the  faiiclus  of  Paracelsus,  aud  bciiig,  like 
Celsufl,  an  amateur,  hud  even  \ess  induence  in  hia  tirne,  beeidea  boing  an 
anachronism  in  tbe  seventcenth  century. 

From  wbatcver  atandpoint  we  contemplate  the  progreas  of  civiliaation 
»nd  the  grDwtb  of  the  human  miud,  tho  sixteentb  ceutury  marks  an  epoch 
Becond  only  to  the  Cliristian  era  in  tlie  far-reacliiug  eCTuLta  of  tbe  awakening 
that  then  took  plaec.     It  inaugtiratod  a  period  of  poUtieal  developmenl 
conmicFcial  and  maritime  enterprise,  claesioal  learning,  and  the  crcation 
a  modem  literature  in  the  living  language  of  oach  nation.     It  \Tas  notj 
however,  until  the  seventeonth  century  that  the  influence  of  tbe  revivol  watt] 
felt  in  the  fields  of  acience  and  medicine,  and  cven  theit  ibc  eHects  on  practic 
wcre  less  Ihan  might  have  buen  expecttid. 

Pbilosophera  continiied  to  evolve  inetaphytucal  and  ontological  sjstema 
from  tbeir  inner  conaciousness,  but  when  men  awoke  to  the  convictlon  that 
such  mothoda  wcre  utterly  incompoteot  to  discovor  tho  causes  of  things  in 
the  material  vorld,  tbe  eutire  aspect  of  natural  scienue  was  changed.     In 
a  couple  of  generationa  mediffival  darknesa  waa  dispelled  and  men  paaaedj 
from  the  nigbt  of  fantastic  speculationa  to  tbe  l)rofld  day-bgbt  of  8oienCifi( 
resoarcb.    Tho  mathematioiaDS,  astroaomers,  and  phvaioist«  prepared  the 
way8  and  chemiats  aud  biologists  foUow6d,  alowly  at  firet,  but  later  by  rapid 
Hlridett.     liacon,  thougb  not  Iiinutelf  u  atudeut   of  natural   Buience,  and 
wbolly  unconcerned  witb  medicine,  did  more  tlian  any  one  in  hringing 
about  this  revolution  by  maintaining  that  no  real  progress  oould  be 
in  tbe  searoh  afcer  truth  but  by  the  iuduotive  metbod,  tho  oareful  ol 
vation  and  collection  uf  facta  unhiasaed  by  trudiliou  or  authority,  and  hf\ 
reaaoning  from  theae  to  general  principlea  inutead  of,  aa  bithertu.  invcutiug 
a  0ystem  and  fotcing  facta  iuto  harmony  therewith.     His  work  wa8  at  once 
defttraotivo  and  coDstniotive,  for,  making  a  tabtUa  rasa  of  cxisting  Rystoni4f,| 
he  taught  men  hov  to  proceed  iu  the  searob  after  truth.     Like  ali  roformers. 
he  indeed  corried  thia  doctrine  somevrbat  too  far,  ovcratating  the  oane  for 
tha  a  potitriori  or  inductivc  method  and  imduly  depruciating  the  a  priori, 
or  dodnoUva.     Inoaginatiou,  uot  unbridlod  aa  it  had  bMD.  but  exeroiaed|| 
tuiclor  dne  rettlraint,  bas  ita  pliice  in  »cieuLifiu  reaoarch;  no  groat  diacovery 
fuia  been  mado,  no  new  field  uf  ttcience  oponed  vithuut  the  ejEBroiae  of  the 
imagination  in  tbe  conatruction  of  working  bypothcwis,  but  theee  hypothf 
muat  have  beon  auggcsted  as  the  obvioun.  or  at  least  the  bighlr  probable 
ciplanaliona  of  obttervod  phi;uomeiiu,  and    musl    then   \te  caluuated  at 
tlioir  pn)i>er  vidtiu  iiu  mejuin  to  an  cud,  must  lie  put  to  tlie  tuat  of  rigid, 
indurjiiou  and  modilied  or  rejeeted  aonording  aa  thuy  fail  to  stand  the  lest. 
But  ihe  tirne  liad  not  come  for  such  methods.  which  aro  dangeroun  in  tbe 
hacds  of  men  untrainud  to  tho  babit  of  vorilViag  ovory  bypoth6aiii  by 
expariment  recardleHS  of  preuoueeivod  notiona  and  rejecting  overytbing  that 
failf3d  to  stana  th«  test.     Du^on'«  Norvm  Organum  and  In$tauTatio  Alagna^ 
or  Thč  Advanetvunt  o/  Lfaming  conipletely  traiisfonuvd  tho  aspect 
natural  nuienoe,  and   tbe  value  of   tbe   method  of  patient  «xp^'riintTnt 
r«c«ived  the  itruDgeat  poaaibla  oonfirmation  in  tbe  diK0very  ur  prouf  uf 
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the  circulatioa  of  the  blood  bf  Harvej.  Former  aautomists  had  observed 
bhe  tu;tiou  ol'  the  lieart  and  the  uiovemeul  of  thu  blood,  but  fauuied  that 
LhB  heart  distributed  two  kinds  of  himni  to  every  jHirt  of  the  b(idy ;  lhey  wero, 
indeed,  bo  blinded  by  dogma  and  traditiou  that  they  falled  to  see  the  moBt 
obvious  fuots  for  thomsulves,  lia  wheii  FabriciuB,  under  whum  HHrvey  had 
studied  aual.oiu)',  dem;ribt:d  the  valves  iu  the  veius  without  pereeiviug  ttie 
incoin]mtibiIity  of  their  preBenue  with  an  oiilward  flo\v  of  the  blood.. 
Harvcy  himself,  on  the  other  hnod,  had  recourao  to  direct  and  patient 
esperimentatioD  on  living  animals  of  cvery  kiud,  and  salisEJed  himsclf 
of  the  circulation  of  the  blood;  bul  withnut  the  aid  of  the  microscope  he 
oould  not  demonatnite  the  \vay  in  wUich  tlie  blt)od  pasaed  froui  the  arterial 
to  the  venouB  sjatetii.  It  wa8,  however,  btng  liefnro  the  anatomical, 
phy8iologi(ial,  and  pathological  discoveries,  to  ■vvhich  tlie  experm][ental 
mcthod  led  in  courso  of  tirne,  hud  attained  such  ucrtaiuly  and  couipletenesB 
as  lo  make  tliem  available  in  practiual  medicine;  and  the  more  judiciouB 
phyHiciana  of  the  tlB.y,  right1y  avoiding  the  fatal  counte  of  theonaing  as  to 
tho  nature  of  the  rital  proccsecs  in  hcaltb  and  dieeose,  contined  their 
praotice,  in  the  trne  Hippotjratio  špirit,  to  ol»ervation  and  experience,  aware 
of  the  daiiger  of  acting  on  svich  crude  and  iinperfett  kno\vledge  of  the  lawR 
of  life  as  they  thon  possessed.  Two  schools,  howcvcr,  tho  iatro-phymcitl 
and  iatro-cheiaical,  did  attempt  premature  ellbrta  iu  these  direotions :  the 
former,  led  by  liorelli  and  iucluding  the  ominent  anatonusts  Haglivi  and 
Steno,  endeavoured  to  eiplain  ali  vital  processes  and  phenomena  on  pbyaical, 
in  faot  mechanioal,  principlca.  They  rightly  recognised  the  three  orders  of 
levers  in  the  osscoua  and  muscular  mcchani&m,  and  ibo  lesb  obvious  iu- 
fluence  of  blo»»d  preasure  or  urttjrial  U;wsian  on  ntjcretion,  ellmination,  and 
the  nutrilion  of  the  tiasuei* ;  but  thpy  rewjlved  digestion  iuto  a  proceas  of 
Irituration  like  that  in  the  gizzard  of  a  bird. 

The  iatro-chemical  school,  founded  by  P"ranci8  de  la  Boia  or  Bbe, 
coiumoulj'  kiiown  by  bis  Latinised  uame  of  Sylviu8,  prufeasor  at  Leyden, 
though  iinable  to  entiraly  free  themseivcg  from  tracIiLiou,  took  a  much 
bigher  stand.  Sylviu8  eagerly  accepted  Harvey*s  di9covery  of  the  circula- 
tion  and  Btudied  its  oonditiona.  He  fully  availcd  himaelf  of  "cbemical" 
remedies  in  addltioa  to  tho  Galenical  and  recognized  the  iufluence  of  varia- 
tiunii  in  blood  presaure,  eongeation,  ete. ;  but  he  Kought  the  immediate  cauBe 
of  most  morbid  phenomena  in  the  reaction,  exce8Bive  alkaUnity  or  acidity  of 
the  tluids  of  the  ljody,  inotejtd  of  the  nornml  and  abnormal  "mixture8"  of 
hunioral  hyfJOtheais.  He  looked  on  digestion  aa  a  fermentatiou, — which 
indeed  it  in, — the  agent  beiug  au  enzyme — not  mierobial  and  irregular 
fermentations  aa  producing  changca  in  the  chyme  and  blood  ffhich  he  called 
"acridities."  Iu  nen-oiis  diseases  he  saw  dieturbances  of  the"  vita!  špirita," a 
tenu  vhich,  though  inhorited  from  ancicnt  and  media;val  medicine,  repre* 
Beuti'd  what  \ve  know  aa  nerve  ciirrent.a  tir  furce.  The«e  view8  fnund  most 
favoiir  in  Holland  aud  Ofrmanv,  but  weix;  less  well  received  in  France  and 
Italj,  being  opposed  alike  by  the  adherents  of  the  old  medicine  and  by  the 
rival  school  of  iatit>-phyaid8ts.  In  England  tliey  foiind  a  stroug  exponeat, 
in  WiUi8.  He  Htudied  the  reactiona  of  the  urine  aiid  wa»  the  firet  tu  detect 
tlie  preaence  of  sngar  iu  diabetea,  aud  uho  pn.id  mncb  attention  t"  nervous 
discasos  and  the  anatomv,  especially  aa  regarde  the  blood  supply,  of  the 
brain.  IJut  yielding  to  the  speciUative  ti;udeDcy  of  the  Paraceibians,  he 
regarded  ali  bodie*,  iuorganic  and  organic,  aa  consisitug  of  tlie  three 
"elementB,"  Hpirit,  »iilphur,  and  salt,  tliough  unable  to  dcfine  the  nature  or 
properties  of  the  tirat  of  the&e,  the  preaence  of  which  waa  a  Decessary  con- 
dition  of  vital  phenomena.    "Fermentatiou,"  by  which  he  cxplained  ali 
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chemical  prooeaaeB  in  the  Uvii^  bodjr,  he  ascribed  tu  "  intertine  moveindalB 
of  partiolesr  no  doubt  meaning  tbGTeby  molecular  cliangesL 

Thongh  Bacon  had  given  a  new  direction  to  scientific  thought  for  ftll 
tinte,  and  Harvey  had  made  the  first  ^raat  diB00vei7  in  phjatologj,  it 
oannot  be  s&id  tbat  taxj  Britiah  phvsicijin  before  S^dcnhom  (1624-lti39) 
had  produood  a  senaible  imprcAaiou  ou  uiediuil  prnctice  in  e^nenil. 
Educated  at  Oxfonl  and  MontpeUior,  he  bas  been  well  8iyled  the  Kaglish 
Hippocratefi,  and  he  acknowleaged  that  he  took  the  father  of  medicine  as 
bis  exeniplar.  Like  him  he  insisted  on  the  poramount  iujiiortaneo  of  8tiidy- 
ing  tho  "nnltinil  historj  of  diseoBO "  and  "  epideniic  coDslitution,"  ur  the 
innuence  of  cUiiiate.  eeasonB,  and  weAt)iBr.  He  wa8  a  firm  belierer  in  tho 
vU  vudiDoJrij:  naturar  and  went  w  far  as  tu  ninintJiin  that  whut  is  called 
diMtBe  vas  ofteu  but  the  resulte  of  the  eflbrts  of  nulurc  to  ehmiuntc  some 
poisonous  matters  from  the  sistem.  Hc  hcid  tbat  it  \ima  fnMjueutlf 
posmble  to  treat  diaeaae  without  a  clear  apprehentaou  of  iu  causea,  and  that 
in  tho  imperfeot  state  of  our  knowledge  ]iremat\]re  conclusions  and  un- 
prored  assumptions  vere  worse  than  uselesa.  Yet  hia  apptvcintion  of 
etiologj  provoe  that  he  vam  no  mere  empiric,  tbough  he  ncver  permittod  his 
hypo^e8es  to  bias  his  jiidgment  wben  a  coune  of  treatment  hnd  bcon  justi- 
tiod  b;  ezperienoc  of  resulta.  He  also  rccoguised  the  speciiic  uature  of 
oeitain  diaeaaea  and  the  speciiic  action  of  some  drugs.  as  cinchona  on 
agues. 

Sjdenhams  tenching^  which  may  be  deecribed  aa  a  "  rational  empiricism," 
made  a  profound  impres<aon  on  the  practioe  of  medicine,  not  oniv  iu  thiB 
countrv,  but  ou  the  Contineut.  His  influeuce  vitm,  bovever,  exerli.-d  oiily 
ttiroiigh  his  publish(>d  worka,  for  the  couditioos  of  medical  etlucation  in 
Euglund,  iind  its  neglect  nt  the  univeraities  of.Osford  and  Canibridge,  did 
did  not  alford  theopportunitie«  enjoj-ed  by  distinguiahed  profeasors  in  those 
uf  ltaly.  Gormuuv.  and  France  of  founding  schooU  amoug  the  studcuts 
who  giilhprcfi  ruuml  them  from  every  land.  The  EngUsh  phvsioians  of  the 
eighteenth  t'eQtury,  PUdelilTe,  Meade,  Frend,  and  other^  vere  »oholarK.  and 
somo  of  them  ucoompbsheii  mathematicians,  who,  daiuded  by  the  tmUiant 
diflooveriea  of  Newton,  Ualley,  und  Napier,  and  sensible  of  the  scaut  iiasist- 
anoe  that  chemistry  and  auatomv  in  their  intiierfecl  and  unBatisfiictory 
state  conld  render  tovanls  the  elucidation  of  tho  problems  of  phyHiology 
and  disease,  sought  to  expUin  them  on  inathematical  principles.  thoiigh  the 
iufluouce  of  Sydouham  preveuUxl  thuir  carrying  their  tbcorii'«  lo  ibu  tuuue 
length  as  waa  done  by  Pitoiiru,  a  Scotauian  by  birtb.  but  profumor  at 
Leyden. 

Hermjinn  Boerhaave  (IC68-1733),  who  was  for  many  ye«rfl  profeaoor  of 
medicine  iit  Levihin,  whero  his  lecturos  wero  attended  by  Htudeuus  from  ali 
natioDB,  indudittg  nearly  every  ouu  of  the  leadiug  EuKliah  phrsicians  of 
tho  tirne,  wae  without  oKoeption  tha  greatest  tencmT  of  chniciil  modicine 
the  world  had  socn.  Ko  less  pmctioiu  and  obeervant  llutn  .Sydi?Dhum,  hc 
was,  unliku  bim,  deuply  vented  in  alt  tbe  i«.'tetiC4!  of  his  ag<%  oven  cullivittiiig 
the  usa  of  Ihii  inicnMuop«  for  the  iaveHtigution  of  patliological  protMuM«^ 
Tbough  bis  U.uiili;ih'y  vnia  U>wanlfl  the  iatro-iutvltanicjil  diKtrlnes,  he  waK 
thorotighl)'  Otttholio  »nd  eclectif^,  and  profesnod  tho  utmont  iblminition  of 
the  melhoJs  uf  Hipptx:raUM  and  SydL'nba[ii.  Ilis  Aphorisms  uuru  luug 
held  in  deaerveillv  bigb  e«t(*ein  aud  hin  iiithh*iicir  on  tlir  pnlctil-l^  uf  hia  ag« 
WBa  imtuenw.  As  u  scientitiu  phytticinn  hu  in  hvMi  kno\vn  by  biM  theorios 
of  indummalion,  ubstruotion,  uud  tMiM«-ijdly  of  pletliora,  vrbich,  if  too 
UMobuDicul,  wrru  more  ratioual  than  any  that  had  proi-aled  tticui.  A»  a 
■uhobu*  liu  coUated  ancieut  and  modem  uiediciiica  frum  a  hiatorical  slund- 
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point  in  his  great  work,  /nstituliofus  Medicina;,  which,  howevor,  exerted  leea 
iofluence  od  proclical  medicine  thaa  thc  Apfiorisms,  in  which  hc  formulated 
tbc  rcsults  of  his  long  experience.  Hib  Luachiiig  and  mctbods  woro  iutro- 
duced  into  Lhe  school  al  Vienna  ljy  Van  Swiel«n,  wlio  had  beeu  one  of  his 
pnpils  at  I<oyden. 

But  tbc  iuveterate  t6Ddčncy  to  the  creation  of  sjBtcms  and  the  attain- 
ment  of  a  epuriou8  complcteneaa  reassei-ted  itself  at  the  uiiivcrsity  founded 
by  Krederick  III.  at  Halle,  where  Fmierick  Homiiann  (1660-1742)  aud 
Geo.  Erneat  Stahl  (1660-1734)  were  professors  and  colleagueji.  Their 
syBtems  had  little  in  commou,  and  alike  devoid  of  Bcientihc  merit,  are 
of  interesi  solely  aa  reprcsenting  the  last  tlickering  of  niediaeval  mysti- 
ciam.  Hoflumuu,  Beiziug  on  Newlon't4  hypolheHis  of  au  ether  pervading  ali 
apace,  aacritteil  lifn  tn  it8  inliiilation  and  acc-umulation  in  the  brain,  where  it 
waa  transfoiTned  into  the  pneuma  in  man  or  into  au  inferior  form  of  vital 
tluid  in  thc  lower  animals.  Health  conaieted  in  the  maintenance  of  "  tone" 
in  thc  tiasues,  au  exceas  or  defect  of  w)uch,  Hpjiam  or  atony,  coustituted 
dieeaee.  Hoflrnunu  wi8hed  to  reconcile  materiulism.  and  spiritualiBin ;  but 
Stahl,  whUe  csplaining  the  pheuomtiua  of  life  in  Ibe  lower  auimalH  on 
natural  or  iueehanic-.al  principlca,  aacribed  everylhing  in  man  to  tlin  actiou 
of  the  "  Boul,"  even  diaease  being  the  luanifestation  of  it3  rational  eftbrta  to 
expel  offending  mattcrs  Irom  the  8y8tem.  As  SydeDham  and  Boerhaave 
were  the  apoatlcs  of  a  rational  empiriuiam  plaeiug  the  Lreatmeut  of  difieaae 
on  a  aife,  !iijwt'ver  unsuientific,  baaia,  &:i  Haller  and  Morgagni  were  the 
creatora  of  the  Bciencea  of  phy8iology  and  patliology,  lhe  inaiigurators  of  a 
new  era  of  uontinuous  progress  on  scicntiHc  liues,  Albrecht  von  Itallev 
(1703-1777),  a  pupil  of  Boerhaave,  vraa  appoiuted  professor  at  Gottingcn  in 
1737,  the  year  of  the  foundatiuu  of  Ihat  uiiivnrHity.  His  knovvledge  of  the 
natural  acleneea  and  of  niedical  literature  surpassed  even  that  of  hia  master, 
Boerhaave,  \vhoae  methods  he  followed.  llis  great  discovery  vraa  the  dis- 
tiuction  bctvvccn  thc  irTitability  of  muscle  fibrea  aud  the  8cnsibility  of 
uerve,  thua  bauishiuK  ali  dreama  of  a  soul  or  archeua  ruliug  every  fuuutiou 
and  procesa  in  Lheliving  body.  He  arrived  at  tbis  conclusion,  not  by  a 
priori  reaaoning,  but  hy  series  of  actual  experiment8  on  living  animals. 
He  wa8  also  the  first  to  6tudy  the  effocta  of  drugs  in  the  hcaltby  man  or 
animal  with  the  vievv  of  detenuiuing  their  phy8iological  actiou,  aud  thua 
explainiug,  if  j>osaibIe,  lhe  ])ower  they  exercined  on  the  courae  and  8yuiptom8 
of  disease, — a  atudy  that  haa  of  late  year3  l.»een  pursued  with  great  sucicesa 
under  the  name  of  pharmacology. 

But  Bolid  as  waa  the  work  of  Haller,  that  of  G  iovanni  Battista  Morgagni 
(1682-1771)  poaseases  a  peculiar  and  permanent  intereat  Post-mortem 
examination8  had  beeu  made  and  doscriptions  published  by  Montonus, 
l^-ancisi,  Valsalva,  VieaBseux,  Haller,  Tulpiua,  and  others,  but  mofitIy  as 
ouriositiea  of  mediciue,  and  mixed  up,  aa  iu  Tulpiua'  Observations,  with 
rejHJrts  of  unusual  casea,  nimarkable  tiperations,  and  strange  lualfurmaLiona, 
not,  as  by  Morgagni,  with  the  Hcfinito  intj?ntion  of  aasisting  in  the  constnic- 
tiou  of  a  true  ecience  of  morbid  auatouiy,  a&  it  was  then  called.  He  waa 
au  indefatigabto  workcr,  a  carcful  observer  and  good  niicroecopiat ;  but  it 
waa  not  until  his  eightieth  year,  nine  yeara  before  Iuh  dealh,  that  he 
determined  to  collate,  i;la3sify,  and  give  to  the  world  the  reaulta  of  hia 
life*8  labonrs  iu  a  series  of  leltcre,  entitled  De  sedibus  et  causis  morboTum 
per  aitatomen  indar/atis.  Other  \vork8  of  moro  or  leaa  merit  appeared  in 
Italy  aud  elaewhBre,  the  firat  complete  Lrealise  on  palholugy  iu  the 
Kngliah  lauguage  having  been  that  of  MattUew  Baillic,  publiahed  in  1793- 
Two  Scotcish  physician8  of  this  period  call  for  s  passiug  uotiee  aa  the  last 
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ar  the  sjratematiste :  Wm.  CuHen,  who,  taking  up  Haller*a  doctrine  of 
irritabilitj,  ouistracted  a  Notohtff  ar  (Uua^tatiou  t^  Ihaeastt,  in  which 
initabilitf,  musoular  or  more  oflen  nervoiis,  was  made  to  explaiD  aH ;  aod 
John  BrowQ  (1735-1782),  who,  though  not  lieltl  in  mucli  repute  in  England 
and  France,  iichieved  an  extr»ordinary  Imt  Bhorl*lived  farne  in  his  own 
ScotUndf  in  Germanv, — vhere  the  speculiitive  and  ininginative  teodenoj  of 
an  intdllectual  aotivitj,  culdvatod  in  an  atmosphere  of  pbilosophio  Bobools, 

^eraired  for  a  sistem  tbat  ahould  explain  ali  the  mjstehos  of  nature, — and 
Ital/,  where,  with  the  \om  of  national  apitit,  bolh  literature  and  scienoe 
woro  8howing  Rjmptoms  of  decay.  Aocording  to  the  Bninonian  sjstem,  na 
il  wua  called,  ali  tbe  phenomena  of  Ufe  and  of  mind  vere  manifestations  of 
Eoitability  evoked  by  extriuaic  or  intrinsio  causes,  exoeas  or,  more  often. 

~defecta  of  thia  constituting  diseoaes,  whicli  were  therefore  divisihle  inCti 
sthenic  and  asthenic,  ihe  latt«r  cooipriaing  97  per  cent  of  the  whole,  and 

.oalling  far  stimulating  methoda  of  treatment,  a  ooncluHion  that  had  at  teaat 

■llie  aavantage  of  provoking  a  reaction  against  ihe  violent  antiphlogisiic 
mothods  then  in  vogue  It  maj  have  been  thiB  oonaideratlon  that  led  to 
the  popularitj  the  Bmnonian  s^atem  attained  in  Ainehoa,  throagh  the 
advocacj  of  so  aober  a  phrsician  as  Benjamin  Ruah.  Solid  and  lastiug 
work  waB,  however,  achieved  during  the  eighteentli  oenturj  by  the  Italian 
Ltomiste  and  pithologista,  Valasuva,  I^ncisi,  and  others  in  the  earlier 

tp^od,  and  in  the  later  b;  the  English  phTsicians,  John  Fothergill  (1712- 

ri780),  vbo  iirBt  deecribcd  dipbtheria  iiudor  the  uame  of  "  putnd  Borc- 
throat,"  hy  John  Huxham  (1694-1768)  in  Uin  researchee  on  epidemic  fevent, 
and  bj  John  Pringle  (1707-1782),  who8e  WQrk  on  thoae  prevalent  in  camp8 
and  prisons,  and  embodied  in  a  treatise  on  Thf  DiMosa  o/  an  Ariny,  ira.'« 
translated  into  several  langaagee,  and,  long  the  standard  autboritj  on 
Ihis  subject,  may  even  now  be  studied  with  interesi. 

Two  diBOOveries,  that  of  aunculUition  in  tbe  dia^noais  of  diseaaes  of  the 
lungB  and  pleura  bj  Auenbnigger  of  Vienna  (172:2-1809),  pnbUahed  in  his 
X%v«fituvi  liovum  in  1761,  and  that  of  vaccination  hy  Edvard  Jenuer  in 
tbe  laat  jear  of  the  ceuturj,  met  with  ver;  diOcrent  receptiona.  Auen- 
bmgger,  who  practised  iinmediate  percuasion  of  tbe  cheeL  walls  with  the 
finger  of  one  hand  onlj,  vraa  treated  with  ridicule  or  neglect  until  juat  before 
his  deatb,  when  Cornsart  translated  his  Inventum  into  French,  and  the 

[ftged  phyf>iciaD  found  himself  famous.  Jenner'fl  sabstitution  of  vaccination 
for  inucuktiun  vros,  on  the  other  hand.  reoeived  vrith  euthusiasm  and 
rewiLrded  by  grante  of  £30,000  from  Parliament;  nor  vas  il  till  two  or 
three  generationa  bait   cnjoyed   tbe  blessing  of  this  discavery,  and  the 

t£u)6  of  humunity  had  Uterallj  lieen  chaiiged,  that,  aave  amoi^^  tho 
niDHl  ignorant  claMe«,  any  Herioua  oppoaition  vas  ruised  to  the  pntotic« : 
and  vhile.  not  onty  in  Gcnnany  and  Scandinaria,  but  in  Serviu  and  Japan, 
raodnation  and  revaccination  are  enforced  by  lav,  in  England  alone,  Uie 
land  of  his  birth,  bas  compulsion  been  praoticallj  obandoned.  Inocuhition 
of  noall-poK,  pmctised  in  the  Eaat  from  time  iuimemorial,  bad  been  iutro- 
duosd  into  England  in  1721,  but  it  vas  found  that,  though  the  disesae  tbus 
aitificiallj  induced  vas  so  mild  as  to  be  veij  rarefy  fatol.  the  totol 
inottalitj  vas  svollen  by  tbe  deaths  of  otben  vbo  oontnctod  the  infvctiou 
from  ^ose  vbo  wcrc  thus  randered  inausceptible  for  the  futurc;,  while  it 
VM  obvioua1y  impumihle  to  extirpate  the  disease  by  n  proccm  tliat  involved 
ths  maintenanoc  of  a  succesaion  of  casea  For  thia  Jenuer  aubstituted  thf 
inooutation  of  a  virus  that  had.  by  baving  been  passod  tbrough  an  animal 
to  vbicb  it  vas  foreign.  been  so  profouucUy  modified  sa  ko  do  no  looger 
L-ommunicabls  nve  by  actual  ioKrtion,  and  bMu  eoiiv«rtiod  into  a  kioal 


390 


MEDICINE,  HISTOIIV  OF 


leBJon  devoid  of  ali  danger  to  life,  yet  retaining  in  ita  attenimted  form 
enough  of  its  original  cbaructcr  tis  to  confer  an  iimuuDity  against  the 
norinu)  diacoac  8carcely  iuferior  to  timt  iiiiptirted  by  small-poK  itaclf.  Later 
experieuc«  Iihb,  however,  Hhowu  a  deterioratiou  of  the  slraln  fts  regards  the 
duratinn  of  tlie  protection,  and  it  has  l)eon  proved  by  r.Kperiment  that  to 
obtain  reault«  equal  to  those  of  Jenner  recourse  must  be  had  to  inocula- 
tion  of  the  cow  wit]i  8mall-pox,  thua  securing  a  lymph  of  pristine  energy. 

Tbis  period  8tLW  the  riAu  of  hom(£opathy,  the  mo^^t  faut^tstic  and 
unintelligildi?  nyatem  of  medicine  ever  propounded,  whic.h,  wliile  pre- 
tending  to  present  a  complete  explanation  of  disease,  outragea  reaeon  and 
commun  seiiac.  }Iud  it  l»eeu  of  the  naturc  of  a  reaction  againat  the 
polyphii.rmacy  of  Ihe  tmditioual  t))erapy,  the  indischiiiiiiate  stimulatiou 
of  Br»wn,  ar  the  r«ckles8  depletion  of  BrousajiiBs.  Hahnemann  would 
have  Bought  his  argumente  from  the  solid  evidence  of  phy8iology  and 
pathology,  instead  of  which  he  treated  ali  inquiry  iuto  the  cauees  of 
plieuotueua  as  utterly  u&eless,  maiutainiiig  that  the  Kjmptoma  themselves 
conetituted  the  discaao,  and  timt,  as  such.  they  and  they  alone  cnUed  for 
atteution,  forgettiug  thal  every  etTect  uiust  have  a  cause,  aud  that  varioua 
cumbinutians  of  aymplornB  iniply  a  plumlity  of  taiu«e8  and  prfauniably 
indicate  different  treatment.  He  rejected  ali  beliefa  in  the  iris  medicatrvc 
vfUurm,  cnunciating  aa  the  šolo  rulc  of  practice  the  doctrine  of  similia 
similibus  czirantur,  impUed  iu  the  name  of  homccopathy.  By  thia  he 
ueant  thuL  a  disejuie — that  in  to  say,  a  cprtain  aggregate  or  coubiuatiou 
of  Byinptom8 — wontd  be  cured  by  the  administration  nf  a  drug,  if  such 
could  be  fouad,  capable  of  giving  riae  in  a  hea)thy  peraon  to  a  similar 
asaociation  of  symptom8 ;  though  he  did  uot  c&re  to  oxplain  why  the 
artiriciuny-induced  diaea-s«  shuultl  have  thia  eflbct,  inatead  of  aggravating 
the  condition  nf  the  aufferer  or,  od  the  principi«  of  Satan  caating  out  Satan, 
leaving  him  in  statu  quo  ante.  He  denounced  ali  othera  aa  allopaths,  or 
men  who  acted  on  the  vnlgar  notion  that  the  addition  of  like  (plua  and 
minus)  quautitie9  reaulted  in  zero,  aud  that  oppoaite  forces  tended  to 
produce  equilihrium.  Ah  a  mattar  of  fact,  the  only  illustrations  homceo- 
pathistB  can  adduce,  as  the  value  of  caator  oil  in  dian-htua,  are  apparent,  not 
real ;  and  the  aotion  of  aconite|  of  which  they  make  euch  constant  use  in 
fcbrile  conditiona,  ia  the  most  brtUiaut  example  of  "  allopnthic  "  treatment 
one  could  tind  iu  the  vvliole  range  of  niateria  medica.  But  hia  appeal  from 
the  judgment  of  the  profeaaion  to  the  laity,  and  hia  asBurance  that,  the 
aimple  recognition  of  outward  and  viaible  aigna  being  ali  that  is  nece88ary, 
the  man  in  the  stroet  is  aa  competent  aa  the  most  Icarncd  phyaiologist 
to  decide  on  the  merita  of  the  ayatem,  and  to  aome  extent  to  practiae  it, 
has  by  flattering  their  self-esteem  secured  for  it  a  popnliirity  nhielly  among 
ladies  and  men  who8e  education  haa  been  wholly  litemry,  and  given  it 
a  permanenoy  that  it  could  not  othcrwise  have  obtained.  ilahnemann 
profeaaed  to  have  diaeovered  and  verified  Ibe  alleged  properties  or  etfecta  of 
hia  druga  hy  observatinna  on  himself  and  other  jientona  in  liealth,  but  it  ia 
evident  that  the  resnlts  were  for  the  most  part  preconcoived  or  imaginaiy. 
He  next  proolaimed  the  etill  moro  astounding  dootrine  of  "  potentialities/' 
which  waB  that  the  therapeutic  aetion  of  a  drug  increaaed,  inyersely  na  its 
toxic  energy,  with  dilution,  e.'(pedal1y  if  .icouuipanied  by  agitation  or 
trituration.  He  accordingly  reduced  hia  "mothcr"  tinctures  to  one-Bftieth 
of  their  original  strengtb,  and  repeatod  thia  dilution  untll  he  reached  and 
employed  by  preference  that  represented  by  the  30th  power  of  50 !  Hia 
later  estravagaucea  were  worthy  of  tJie  inmate  of  a  maJhouae,  and  it  is 
alm«it  needlesa  to  say  that  even  hia  fundamental  dogma  of  similia  simiHims 
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ia  pmc«ioe.aBd  tfcooefa  Um  *^obalm"  mM  to  Um 

iB  wamm,%aia^  tfae  mum  dnn  fbr  Um  mam  purpotea  «»1  ta  tha  mam 
doaH  M  oUnr  pvKtitiaaan,  cnt  finding  it  expediait  to  keep  np  tbe 
ammmm  of  brtMuluij  hj  iiiilikilin^  lh)wiMi>»!i  to  opedal  node«  of 
MBUHtmaoB*  aad  voold  be  diamaoi  fagr  Ifahni—na  m  auliBa  vad« 
Mneakma 

nM  favtocj  ef  iDetieiae  in  Um  UBolMnth  iMitaT7  bu  oa  the  vfaole  InCB 
oiM'af  Bnfafokoo  piogrB»  in  Brientifio  inreatigRtm  mod  ntioiMl  eiuMiiuiam. 
SupecaU;  bas  Uiis  beea  tb«  oase  in  tbis  ooaBtt^.  fbr  the  Krenot  adbiool 
iriueli  jeaohed  it«  higfaest  poiatioo  ia  the  aocood  and  third  qaaneni  of  tho 
OMit«iy.hai  recenUjr  bagon  to  Aow  iadinatMinii  of  dediiM ;  wbik  Italj.antil 
tiM  kai  i|Battar  Enr  baliiad  ber  Daigfabooi^  hu  rmpidlj  oooM  to  Um  froot.  iBcn 
tfaaa  nralKng  ber^kinaB  of  tbe  nxteenth  aod  sereotoMith  oeolmiaa;  and 
Oenoanj,  vfaere.  aave  in  Vienna,  tke  oJd  banan  dogiiMfiim  and  wrhnlai*ki 
meUkodskaig  bald  swBj,awoke  intfae  fartiea from  b«* feibargjr, aad  by  oom- 
biuBg  Um  axaoi  dinical  obaemtioa  of  Um  ^^f^^^  vhocH  witli  naboudad 
dvrotioa  to  Um  ponoitof  evKjdepattm^ttfaaeaoa,  UMandoiruMok  of 
onauul  ranani  and  kvish  expeoditar«  on  labarBtonea^ — atliactingaKodmi 
and  taaelMm  bom  evaij  eountTT  in  Earope«  frooi  Ancnoa  and  Japan. — as 
mu  aa  the  reboildins  of  bospitah  in  era?  tovn  oo  tbe  meOt  reeaat 
modela,  bas  eatablialMd  ber  pooitioa  vithovt  a  rini  aa  tbe  insInMlaees  of 
Um  mrid,  tboe  oUitenUng  aH  nntJtma}  diJfcieocee,  impaiting  ber  BMthodi 
to  and  impraning  ber  ebancter  on  Um  ecienoe  and  nMakine  of  olher  Itoda« 
wbjcb  tirae  beooMe  jear  bf  jmr  more  nniibnn  and  eeeaupolitan  in  ererj 
»aBBntal  featare  and  aspecL  Tbepcognaaof  tbeacieaoeandartof  mediaa» 
in  Um  aiaeteenth  oentui7  bas  not  menij  been  nainternipced.  it  hae  been 
uarked  bj  a  rantinuous  aoceleration ;  and  mar  t«  dinded  into  three 
perioda,  aach  exhibiting  a  distioctiv«  cbtfacter.  The  fini.  fmm  1800  to 
aboat  1840,  waa  one  of  sknr  bat  steadj  improvement  ia  dinical  nkoUiodi 
and  in  Uw  developrnent  of  paUH^igkal  anatouijr ;  in  tbe  socood,  froDi  1840 
to  1880,  a  great  impetos  wa8  giren  to  it  b;  the  brilliant  diaooreriee  of 
pb^vologiata  aod  cbemists.  eapMuUj  in  the  departounta  of  at]ganio  and 
Bfntbatic  <dMnuBtry ;  while  in  the  third.  from  1Š3D  to  the  presrat  daj.  tbe 
creatioD  of  a  Dew  ecienoe,  that  of  bacteriologj,  bas  effected  a  rerolution  in 
our  eonoeptioiu  of  a  lar;ge  and  yearly-tnoreasintf  number  of  diaeaaee,  and 
bas  opened  np  a  boundlen  Tista  <rf'  poanbilitiea  m  prerentire  and  cumUre 
medicina.  In  th«  6ret  period  the  French  eohool  took  the  fonnoat  plaoe 
alike  in  tbe  meihoda  of  clinioal  obaervation  and  in  the  devdopOMnt  of 
iMUbolagieal  anatom^  hj  Bajle,  AndrU.  Cliomel,  Cniveilhier,  and  Louta 
Corriant  bad  in  lf^8  recalled  from  obliTion  Au^nltrug^^'«  diflDorar^  of 
immediate  percunion,  which  PiotTy  improved  bj*  introducing  the  roediato 
method ;  while  laeDneo  completed  tbe  art  of  pliyaical  esamioalioa  of  tbe 
longs  and  heuri  by  the  invantion  irf  tbe  at«thoiiDO|M  as  an  aid  to  aueoulta« 
tion  in  1619 — prqmun<]ing  al»  the  6ntt  tlieorv  of  i uliercaloatit ;  Louis  waa 
ifafi  fint  to  diKtinguish  poteric,  or  as  he  unfnriuiuitolv  called  it,  tji^oid. 
from  trphiia  fever ;  Bretonneau  investigated  the  nature  of  diphtberia,  giving 
it  thu  Dttiac ;  and  aa  a  clinioal  teach»  TroaaKau  was  aeoond  to  nooa,  exoep( 
perfaape  Oravee  of  Dublin,  wboae  lectures  be  ackntmledgod  as  the  modab  of 
fus  owo.  Lienneo'8  work  in  tbe  phvairal  examinatioo  of  iha  lungs  and 
heart  aras  taken  up  and  furthcr  devclupud  by  Latham  and  Hoi)e  in  Kngland 
andStokeeof  Ptihlin;  itml  Kiohard  Bright  in  London  immortaiised  his  namo 
br  his  epoch-ruiLkisif  mmurcltes  on  the  aeuto  and  chronic  inflanimatioD  of  tba 
kidnajr,  as  Addiaon  a  lias  been  aaeooiatad  vrith  tboee  of  the  adrenul  k1 — '*'^ 
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BuriDg  this  period  the  Gonnaoa,  though  patientij  layiDg  Ihe  foundatioDK 
rof  tte  phyBiol(^  of  the  future,  did  but  little  for  the  advancenient  of 
practicaL  medicine.  Vicnnu,  howevcr,  produccd  two  meu  whoae  names  wiU 
nevcr  be  forgotteu,  aud  wlio,  as  the  teacbers  of  the  next  genemtioa  of 
German  phyaician8,  prejiared  the  way  for  the  regeneration  of  medical 
science  in  the  empire :  Skoda,  who  further  improvod  the  art  of  ph^eical 
examiDatloQ  of  the  lungs  aud  heart,  aad  Hokitanuki,  whosc  gigantic  labours 
in  the  eutire  lield  of  putbotogical  auatomy  eelipsed  ihoac  of  ali  hia  pre- 
de(;B.-4soni  uiid  placed  the  science  of  |)athology  on  a  firm  and  permaueut 
foundation. 

The  Becoud  period  vas  one  of  oeaaelees  activity  in  the  fielda  of  phy8i- 
ology  and  orgauic  cheini3try,  tho  eflect  of  which  vras  to  give  an  entirely  iiew 
character  to  medical  aeience.  In  both,  the  largest  amount  of  work  waa 
done  in  Gerniany  and  France ;  but  aa  an  Englishman  had  first  deinonatrated 
the  circulatiou  of  tho  blood,  so  ecionce  owe3  to  two  other  Enghshmen, 
MarshaU  Hali  and  Sir  Charles  Bell,  the  discoveries  of  ret)ex  actioa  and  the 
dinereutiatiou  of  affereut  and  eflerent  or  8en8ory  aud  motor  uerves,  from 
which  the  whoIe  of  our  kuowkdge  of  the  functions  of  the  nervous  8y8tem 
and  the  cauaation  of  tta  tlitjeat^s  waa  HubHequcntly  derived.  Ou  the  founda- 
tion thua  laid  othera  have  built  up  by  degrees  the  most  marvellous  achieve- 
LiDentB  of  biology.  It  muet  suftice  to  mentiou  Flourens,  liroca,  Brown- 
SiSquard,  Schroder,  van  der  Kolk,  aud  Du  Boia  lieyiiioud  among  many  who 
have  iuvestigated  the  function  of  the  Hpitial  cord;  aud  Charcot,  Erb, 
Eulenburg,  Hitzig,  (loltz,  Kerrier.  Hor8ley,  and  Gower8  among  thoae  wlio  have 
studied  those  of  the  eeveral  structures  and  component  parts  of  the 
enccphalon,  e8pecially  the  localisation  of  the  volitional  control  of  musoular 
actiou  aud  of  the  fuuctionH  of  specch  and  lauguage  iu  particular  cerebral 
uun  volu  ti  on  H. 

Clatide  Bernard  and  Pa\7  were  among  the  earliest  to  investigate  the 
fnnctioDS  of  the  livcr,  though  their  conclu&ioue  have  been  greatly  modified 
of  late,  as  have  those  of  the  past  generaliou  respectiug  the  functions  of  the 
kiduey,  tlie  mor«  apparently  obvious  of  which,  as  the  productiou  of  urea  and 
uric  acid  as  well  aa  the  deatruction  of  augar  in  ihe  blood,  have  been  trans- 
ferred  to  the  Uver  and  pancreas.  Liebig  a  chemica!  theorJes  of  digestion  were 
demolished  by  Moleschott,  and  the  yubjcct  placcd  ou  a  truo  footing  by 
Pettenkofer  aud  lua  pupil»,  while,  partly  aH  the  result  of  the  triumphs  of 
surgeong,  the  stomach  has  been  8hown  to  play  a  far  hea  important  part  in 
the  procesa  than  the  small  intestine  and  its  glandular  counectiona— 
in  fact,  to  lie  far  from  an  indispenaablo  organ.  Tho  functions  of  the  eo- 
called  ductlesB  glanJH,  the  spleen,  Uiyruid,  aud  adrenals  liave  be*»u  greatly 
elucidatiMl  by  experiniental  and  clinical  rcsearch,  and  the  8tudy  of  the  con- 
8oquence8  of  disease  or  injury  of  these  organa,  e5pecially  of  the  thyToid,  bas 
led  to  the  attainment  of  reuiarkable  reaults  in  the  tretitment  of  discaae  by 
the  admiuiatratiou  of  extractB  coulaiuiug  the  active  prluciplcs  of  their 
»ecretions — that  a(  the  adrenals  posseasing  properties  of  a  reuiarkable  aud 
unexpected  character  and  extremo  cnergy.  From  tho  tirne  of  Skoda  and 
Wal8h  the  tliseaaee.  structural  and  functioual,  of  the  heart  aud  their 
phy8ical  diaguania  have  ongagcd  the  attcutiou  of  a  bost  of  worker8,  among 
whom  Marey  will  ever  be  remembered  aa  the  inventur  of  the  8phygmograph, 
by  which  alone  could  nur  knowledgo  of  tho  influenco  on  the  oirculation  of 
variationa  in  tho  ela8ticity  of  the  arterial  weMa,  of  arterial  aud  venoiia 
tension.  of  the  conditiona  of  nutrition  aud  iuuervation  of  the  heart  itself 
aud  of  thoae  of  its  valvea  have  reached  their  preaieut  completeueaa.  As  in- 
direct  conaeiiuences  of  these  and  of  the  reaearabea  tif  Haym,  Ehrlichi 
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GraviU,  v.  Limbeck,  Hoppe-Sejler,  eta,  into  the  relative  niimbera  aod 
differeDt  fonne  of  blood-oells  in  hcalth  and  disease  bave  boea  the  grcater 
importance  uow  alUicbed  to  veakuess  of  heart  muecle  than  to  valvular  im- 
perfectioDa  aa  auch,  and  the  ulter  diacredit  uf  trausfuaiou  of  bluod  iu  &Qy 
ithape,  in  favour  of  intravenouR  or  sulMiutanenuH  injections  of  a  Baliuu 
sotution,  capahlo  of  far  wider  appLicatloD,  and  whoUy  free  from  danger.  A. 
Kohler  in  1877  boIdly  proclaiined  that  in  death  from  hocmorrhage  uoder 
onlJnary  conditions  the  falal  tcrmination  v/aa  due  not  to  the  loes  of  the 
orvHuic  aolida  of  the  blood,  but  tu  the  drain  of  fluid  ainipljr  as  fluid,  tho 
eflect  beiD|^  pitreljr  meclianical  or  hydroatati(tal,  Rince,  aa  he  plainly  pub  it, 
'•a  pump  when  empt^r  caases  to  work."  Sahli  8howed  bow  the  increaaed 
tenaion  induced  by  the  ealioe  injcction  uiight  be  used  to  accelerute  tbo 
elimination  of  poisons  urhether  8waUowed  or  produeed  in  the  orgamam. 
evpeciaUj  if  the  injection  were  preceded  by  Tene»ection,thuBexplainingand 
to  some  extent  justiffing  the  cc^ious  "bloodings"  of  a  past  generation, 
since  the  thirst  that  foUowed  demanded  the  imbibition  of  laive  quantitiea 
»f  fluid,  wfuch  reatored  the  arterial  tension  in  like  manner  aa  the  injections, 
though  leas  rapidlj. 

Aiuong  ull  the  aclivilicH  of  this  age  of  progress  one  uaiue  tower8  above 
the  rest,  Rudolf  Virchow,  the  record  of  whu8e  work  in  the  hif^turj  of  modem 
Hcientific  pathologj.  Bom  in  Pomerania  in  1S21,  he,  after  graduating  at 
Berlin,  was  in  l€^49  appointcd  Profeeeor  at  Wurzbur^,  vhere  he  had  for  one 
of  his  colleagues  the  great  histologisl,  KoUiker.  Ue  bore  cvolvcd  his 
Hjratem  of  cellular  palhologv,  vvhich  he  gave  to  the  worId  iu  his  lecturea  at 
the  Pathological  Institute  in  the  Univeraity  of  Berlin,  nhither  he  hod  been 
transhited  in  1856,  and  publisbed  it  in  1858.  Befuting  previoUB  nobiona  of 
the  t]brillary  or  granuiar  stnicture  of  tiasuoe  and  of  the  evolutioo  of  cells  in 
fluids,  he  Hhuwed  and  bi>idly  uiaiutuined  tttat  cells  were  characterialic  of  hving 
organisniB  aud  were,  iu  fat-t,  the  Hviug  and  independent,  though  mutuaUy 
related,  units  of  which  ali  hviug  thingH  wereoompo9ed;  themnelvenproduced 
»olely  from  pre-exitttcnt  ceUa — omniscfUuia  e  ceiltilA — and  solf-sufticient  for 
ali  pui^aea  iu  imicellular  organisms,  they  formcd  iu  the  higher  a  social 
org&uiautioD,  huilding  up  the  tmueB  by  the  dillereutiation  uf  thcir  walls,  of 
their  conlents,  or  of  the  aohds  or  liquias  whic)i  they  de|H)eiited  or  exuded,  a» 
intercellularsubetanceH — previuusly  known  nn  the  matrix  or  the  plisma,  from 
tha  erroncous  notion  that  the  eells  oriK'inated  in  it — aod  by  further 
Hpeoialisation  exerciaing  the  muat  divene  fuuctiuuu  frum  thtMc  of  ujcuretiuu, 
Mucretion,  and  movement  to  the  highest  manifestations  uf  8enHibLlity, 
intelligence,  and  volitiou.  Thcir  grovrth  and  dooay,  proUfcratiun  and  death 
uudcfUj  the  phenouicua  uf  utn)phy  and  hyi)crtr(iphy,  liypurpUsia,  degeuera- 
tion,  hut«ropltu<iiL  and  uietiuunr{>h<K<iH  ttmt  i-outftiluted  dii^toMO,  wbiuh  Vitm  to 
be  Huught  not  iu  nrg;tnH  or  ti^ues,  but  in  the  individual  and  com[K>uent 
oelU,  Bome  of  wbich  might  be  healthy  whilc  others  around  were  diseosed  ; 
and  the  cauaoa  of  their  diflOBac  might  bu  due  to  defeetive  uutntioo,  to  the 
abnormul  eouditiou  of  utber«  variouiily  currelated  with  thum.  or  to  the 
alMOrption  by  the  celLa  of  poiRonR  in  the  nutrient  fluidM. 

Ajnoug  other  pathulogicAl  pheuomena,  the  true  nature  of  wbiob  we  awe 
t«>  Vin:buw,  tuay  lic  meulioiiMl  thi:>Ae  of  oef^Lums.  tbrombot«is,  and  etnboltam, 
HopticiGiuut  (uid  pyit;uiiu,  Mi-called  metostases,  aud  the  phyEUoIogtcal  aapecta 
uf  beredity.  Pathology  aloue,  waa,  however,  too  namiw  a  liuld  fur  the  geniuH 
uf  this  cxtraordinaiT  man,  whuM  enporabundont  energr  found  room  for  it« 
«xflr(u»  in  archtBoIogy,  ethQoIogy,  unthropology,  aod  oveu  polilioal  «od 
municipol  at:tivity,  and  who«e  phyBicaI  and  infctuUicliul  viguur  ia  undimin- 
JMhed  iu  hJH  eightielh  yuar. 
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Thfi  four  aicnB  given  by  Celsua  as  coDstituting  or  indicative  of  io- 
Qammntiou,"doi&r,calor,rttSor,  tumor,"  were  acceptod  by  evcrj  one  untU 
within  tUa  meiiiory  of  Ihe  jounger  men  uf  the  present  generatjon.  Siuce 
l<Kjal  stimulation  led  to  increaaed  nutritive  iu;tivity,  inflnmmatioD  aa  a 
l'requenL  reault  of  irritation  wa8  looked  on  as  an  extreme  form  of  the  same. 
it  wa.s  LL-^tor  whn  lirst  suggiisted  that  theru  wu8  rather  a  lowered  \'itaHty 
ia  tlie  pari,  and  tliutigli  tlie  dilatatlou  of  the  uapillarieB,  sUlsik,  iidliesion  of 
the  whitR  c',or])U>M;lp.s  to  iha  waUa,  and  iransudalion  of  tlie  bltnid  neruni  had 
Iteen  observed  hy  Wharton  Jones  and  others,  it  wa8  Cohnheim  who  firat 
demoastratcd  the  uii^^ration  of  the  leucocyt(»  ttirough  tbe  waila  of  tbe 
vessels,  and  Metschuikof  who  traccd  thcir  6utjscqueut  act.ivity  as  acavenger 
celU,  to  be  devoured  tn  tbeir  tuni  by  larger  ]ihngocyl4«;  vvhilb  further  re- 
searchos  havo  shown  the  oonnection  between  leiic(Kiytfi8  and  pus  cnipuscles, 
and  between  conneotive  tissue  cella,  macrophagocytos,  and  granulation 
tissue.  As  acientitic  gcncralisation  brings  apjmroully  diverso  pheuomena 
together  under  simple  laws  by  distingumliing  the  acddental  from  the 
esaential,  tbe  signs  of  Celaus  have  one  by  one  l>een  rejected,  and  proceases 
having  at  iirsl  Bight  little,  if  auylhing,  in  couimon  are  shown  Lo  be  but 
forniH  nf  infliininialion,  the  dilTerencies  iMfing  depcnd^mt  on  the  stnicture  and 
functions  of  the  part;  while  intlamraatioii  ih  n«ithbr  an  excess  of  vital 
activity  nor  in  itaelf  a  diseaee,  but  rather  an  cffort  of  nature  at  self- 
preservatiou,  the  repoir  of  injiiry,  or  the  ellmination  of  a  poisou,  albeit  ofteii 
misdireeled  aiul  failing  in  iUn  attainineiit  of  it^  coiIh. 

These  adviinces  had  for  the  most  part  I»een  uiade  on  more  or  leas  weil- 
known  lincs,  as  the  natural  result  of  patient  obeervation  and  research ;  but 
with  the  discovery  of  the  hacillus  anthraeis  a  wholly  new  world  of  kuowledge 
vfSA  rcvealod,  the  cntire  churacter  of  a  great  {>art  of  HcieutiHc  medicine 
completeIy  transformed,  and  boiindless  poRsibilities  opened  to  the  view.  The 
pioneera  in  this  revohition  were  not  medical  men ;  Robert  Boyle,  Wo 
hundred  ycar8  bcfore,  had,  with  a  Hight  of  scicntific  imagination  little  short 
of  prophetio  iuapiralion,  written — "He  tbat  thoroughly  umleratanda  tlie 
naturo  of  femients  and  fermontiition  ahall  pn)bal)ly  bo  niuch  betteral>Ie  than 
he  that  ignores  ttiem  to  give  a  fair  account  of  several  diseases,  as  well  fevers 
08  Others,  whioh  will  perhaps  never  be  thor«ughIy  understood  without  au 
ioaight  into  the  doetrine  of  fermeutation."  Microacopists  from  Leeuweuhoek 
and  Ehnmberg  Uj  Cohu,  de  Bary  and  Naegeli  had  studicd  tliR  protozoa  and 
minute  fiingi  now  known  as  bacteria,  whit3h  for  a  long  tirne  were  suppoeed 
to  liolong  to  the  same  class  as  the  former  by  those  \vho  looked  on  movement 
and  locomotion  os  characteristic  of  animak  an  distinguished  fn>m  {ilanU, 
and  conjecture  as  to  their  connection  wilb  di.seaaHS  had  been  rife.  Plenciz 
of  Vienna  had.  indeed,  formiilated  a  theon,*  of  u  c-onta-fjium  vivum  tbr  each  of 
the  apecific  infeotioiis  diseases.  But  the  first  accurate  observations  had  been 
made  with  a  view  of  vcrifying  or  refuting  the  doetrine  of  abiogeuesis.  In 
1857  Piisteur,  a  Freuch  chemist,  took  up  the  aubject  of  fermentation  at  the 
jioint  \vhnre  it  Imd  l)een  left  by  Ci^niard-Latonr  aiid  Schwftnn,  and 
demonstrated  the  dependonce  on  bacterial  activity,  not  oniy  of  ali  fermenta- 
tioD,  but  of  every  process  of  deeomposition  of  orgauia  matter  and  ita 
conver^on  or  raduetiou  to  the  inorgauic  state,  and  8howed  tbat  every  form 
of  septicasmia,  snrgical  and  puerpHral,  wjw  dup  to  the  aljsorption  of  the 
producta  of  tho  piitrefaction  of  dead  orgnnin  matter  into  the  liNing  body.  On 
this  di8covery  Lister  based  hie  practice  of  antiaeptic  trcatment  of  wouuds 
and  tbe  performance  of  surgioal  oprrations,  vrhenever  practicabla,  under 
aaeptic  couditions.  The  ruHuIts  of  tliis  have  changed  the  whole  aspect  of 
8urgery,  reducing  the  inortality,  danger.  and  difficulty  of  aH  operations,  and 


I 
I 

I 


MEDICINE,  HISTORV  OF 


395 


rendering  uoasible  and  oomparativel^  free  frooi  risk  a  largf^  number  of 
cthen,  aa  tboee  involnng  opening  of  the  abdomen  or  cranium,  wluch  had 
previoual/  beeo  so  fatol  as  to  be  def^nied  unjustifiable.  Meuiwl 
roUcnder  baving  in  185o  published  his  discoverj  (id  1849)  of  tho  coaa\ 
preaence  of  rod-Uke  bodiee  in  thc  blood  of  Jminvl«  d}'iiig  of  authras^j 
Davaine  au^;eHl«d  a  cauiul  relution.  Hitherto,  and  indeed  unlil  1870  ai 
laler,  ali  bacteha  hod  been  looked  on  as  accidental  mriations  of  one  and  the 
mmo  organisin,  or  as  sporea  or  phases  of  some  of  the  lugher  fungi ;  bnt 
Davaine,  tinding  that,  by  the  inoculaliou  of  theso  into  health^r  animals,  he 
cotUdproduceaiilbmx  Dnl^.atid,  by  ibat  of  lho?»  uf  "  ordinary  patnfoctions," 
ae])Lictt!mia  in  Roine  of  its  fonus,  concltided  tbat  these  two,  at  aay  rate,  weTe 
ciuaative  aod  specitic-  Stili  no  further  progress  wa«  made  until  the  seventif 
when  Koch  inlrotluced  Ihe  use  of  solid  m^Ua  in  plače  of  ihe  ciUture  fluids' 
emplo^ed  by  Pastour  and  ali  previoua  obaervers.  By  the  addition  of  Jual 
cnough  gelatinu  to  aolidifj  the  broth  or  uther  nutrient  fluid  at  the  UAual 
lemperatures,  it  became  poasible  to  transplant  single  colonies  on  the  point 
of  a  ueedle  to  fre^h  tubee.  and  thua  obtaining  puro  culiurea  of  each  bacillua 
or  C00CU8  to  studj  the  conditions  of  pabulum,  reaclion.  temperature,  and 
preeence  or  absence  of  oi^gen,  best  for  each  ;  their  power  of  U^uetjing  the 

e)Utin,  of  evolving  gaaes,  acids,  etc.,  and  the  rosult«  of  their  inoculttiou  into 
ving  aoimals;  whUe  the  diacoverjr  by  Ehrlich  and  others  that  bocilli  and 
cocci,  morphologicallr  iudistinguiahaUe,  could  be  eaaily  differentiated  by 
their  behaviour  towanl3  varioua  Btains,  especiaUj  of  the  anilin  group. 
dispeUed  the  laat  abadows  of  uuccrtaiuty  attaching  to  microscopio  observa-j 
tions  and  phrsiolotfical  ezperimeuta. 

Koch  identified  the  bacilli  of  cholera  and  tub«rculosis ;    Fiukler  and 
Priorthoeeof  otherdiarrhiealdiseafies;  KlebeandLoefller  that  of  diphtheriai 
Ebertb  and  Gaflrky,  of  enteric  fcver ;  Obermeier,  of  relapaing  fevor ;  Cantani  i 
and  Nioolaier,  of  tt^tuuuH;  Pfeiner.  of  intluenza :  Friedlandor,  of  pueumonia  jj 
Kituaalo  und  Vcrsin,  of  plague,  while  others  did  the  same  for  the  microbm 
of  a  number  of  diaeases  of  animals,  especiall^  of  hoTMO,  oattle.  anine,  ai 
fon-ls.     Many  were  8hown  to  be  engaged  in  ttie  procesa  of  reduoing  organio' 
matter  to  iis  ultimate  inorganic  couslituents,  and  some  alwa^  present  in 
the  animal  secretiona  to  be  innoeent.or,  aa  the  B.  coli,  capable  under  epecial 
cunditiona  of  acquiring  fiathogenic  properties.  while  pathogenic  fonn^  might 
in   like  manner  lose  and   resume   their  virulence.      Some  of  theee  are, 
p<ithogenic  to  man  or  lo  ccrtoin  auimals  onlj ;  others  to  scvcral  or  ali  alike. 
ŽJorne  are  capuble  of  growinu;  and  niuttiplyiu^  in  the  Uviug  boily  oniy ;  othen 
hare  also  an  extra-corporeal  and  indcpondent  extstenoe.  the  diseaais  to  which 
they  give  rise  being,  with  one  exception  at  any  rate — that  of  tetanua — com- 
rauniuable  to  other  individuala.     There  remnin  a  number  of  spocific  an(' 
communicable  diaeaaee,  which  ali  analagy  oompeU  us  to  h>ok  ou  os  nticrobio,] 
but  of  which  tbe  cooci,  vhcther  from  their  minuteneus  or  ibu  fuilura 
yet  to  oultiviitc  them  in  artihoial  media,  have  not  lieen  identilied  with  aoj 
certaiDty. 

Tbe  influeuoe  of  fchese  diaooveries  on  our  viewa  as  to  tlie  ctiology  and 
pathology  of  specifio  and  communicable  diaeuea.  and  on  preventive 
measnree  and  disinfection,  has  been  great ;  but  that  of  tbe  further  dereloj 
meats  of  bactohology  on  prophytaxiB  and  the  treatment  of  diaoase  in  tf 
individiial  protiiincs  stili  greatur  resulu«.  Tastcur  had  found  that  by 
cultivatin;;  bicteria  under  unfavounible  conditions  he  could  obtain  what  be 
called  attenuateil  vlnis,  the  iooculation  of  vhich  conferred  a  d^re«  of 
xnsnsceptibihty  to  stronger  or  to  naiunil  infection.  Tho  moet  unei^uivocal 
Mioooaa  somowbat  reuiarkably  foUovvcd  tho  poculiar  proocdure  pnotned  by 
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him  in  tbo  čase  of  rabies,  tbe  microbe  of  vhich  be,  at  anj  rate,  foiled  to 
discover,  and  in  which  ho  cmpIoyed  Uving  rabbite  in  plaoe  of  iirtificial 
culturo  fluida  But  with  authms,  rouget,  etc,  the  impoesibiUt^  of 
Btandardising  his  vinis  and  the  attendant  risk>)  of  exne88  or  delect  were  Buch 
asobviouslj  to  preclude  the  application  of  his  methods  to  the  diseases  of  man. 
MeauvvhUe  there  was  a  conecasus  amoug  boctcriologiste  and  pathologists 
that  the  iuiiuediate  cauae  of  tbe  ]ihenoiiiena  of  fevers,  etc.,  wafl  tho  action  of 
a  [Hiifton  formed  by  the  hacteria  in  the  aniaial  tluids,  aa  alcohol  is  in  a 
Baccharine  solution  by  the  growth  of  the  yea3t  fiingus.  Roux  and  Tersin 
veriKcd  thia  io  tho  oase  of  diphtheria,  tho  flterilwed  or  filtered  culture 
finida  of  tho  bauilli,  wheu  inociilated,  iuducing  ali  the  pheuoineua  of  tbe 
diaease  exeept  the  exiidation,  and  it8  cominuni(ability  to  other  animalB. 
Tho  problema  of  iinnmuity  were  t<\ken  up  in  earnost  by  Hehring  and 
Kitasato,  who  canio  to  the  conclusion  that  rcsiatancc  to  subsefjuent  reinfec- 
tiou,  aa  well  as  tlie  spoutaneoua  terminaticu  of  specilic  discases,  wa8  due  to 
the  production  by  tlie  cella  of  the  infecte^l  aninitd  under  the  influence  of  the 
toxin  of  an  antidote  or  antitoxin,  and  that  the  degree  of  resistanco  to  the 
effects  of  tbe  |M)ison  pnaented  by  aiiy  aniiual  not  whDlIy  inauaueptible 
depended  on  the  ({uantity  and  rapidity  of  production  of  the  antitoxiu. 
After  numcroua  trials  they  found  that  the  horse  poBseesed  this  power  of 
resiating  the  eEfect  of  cnormous  and  repeated  incroasing  doses  of  the  most 
virulent  diphthoritic  toxiD  from  aterilitied  culturea,  so  iTiat  after  a  time  the 
serum  of  iU  blood  presented  a  conceDtrated  solution  of  the  antitoxin,  the 
strength  of  which  oould  be  determined  by  its  power  of  neutraliaing  the  effecta 
of  kD0wu  quautities  of  tbe  toxin  on  bighly  susceptiblc  aciimals,  as  guinea- 
pigB,  empluyed  for  tho  purjiosi:.  The  suuocss  of  thitj  treatmeut  bas  fullillcd 
the  m08b  aanguine  expectation,  adequate  dosea  of  Huch  antitoxin  injected 
within  the  first  two  or  three  day8  of  the  disease,  before  tbe  toxin  has 
appTeciably  daoiagod  the  ncrvous  and  muscular  tissuea,  arrcsting  its  progress 
and  reducing  the  morbaUty  froui  an  average  of  30  to  5  per  ceut  or  leas,  and 
a  singlc  injcction  protecting  u  bealthy  individual  from  infection  for  Lhreo 
or  four  weeka 

Prophylactic  or  therapcutic  sera,  variou8ly  prepared  by  modifications  of 
Behring's  or  l'a8teiir'8  methods,  have  been  used  with  more  or  lesa  apparent 
auccesH  in  othur  diReusea,  aa  Haffkin'B,  Yerain'8,  and  especially  Lustig'B, 
against  plague ;  but  none  of  these,  and  stili  lesa  those  againat  cholera,  enteric, 
and  yellow  fever,  can  as  yct  be  said  to  have  gone  beyond  the  tentative  and 
fxpcrimcutal  staL^o.  A  phenomt-nou  lirst  observed  by  Griibe,  but  oomnionly 
kuowu  a.s  Widul'8  test,  the  »gglonitralion  of  the  biicilli  of  eiiteric  fever  in  a 
fluid  culture  on  the  addition  of  a  sraall  quantity  of  the  serum  of  a  peraon 
auUering,  or  who  has  within  a  period  of,  Bay,  ten  or  twelve  years  suffered 
from  that  diseasc.  aitd  donbtleas  due  to  the  aotion  of  some  anlitoxin,  and  in 
the  čase  of  a  previous  attack  conuected  witb  the  acquu-ed  iuimunity,  is,  if 
the  eiperiments  l»e  conducted  with  praper  precautions,ah8olutely  diagnoatic 
of  the  nature  of  the  fever,  and  of  the  utmoet  value  in  doubtful  čase«. 
Tho  same  phcnomenon  has  sincc  bccn  noticcd  in  ot!ier  diseases  and 
appUed  to  the  identificatiou  of  bacllli  of  doubtful  uaturo.  Tuberculin 
and  mallein,  prepared  re«pectively  from  culture«  of  the  bacilli  of  tuber- 
culo8i8  aad  of  glanders  by  Koch,  though  they  have  failed  to  exert  any 
influenoe  on  the  course  of  these  diseaees,  have  proved  of  the  utmoBt  value  in 
diagnosia ;  their  injection,  wbile  producing  no  cfTect  in  a  healthy  aninial, 
being  followe<l  by  febrile  diaturbance,  marked  by  a  cbaracterialic  curve  if 
the  cusease  be  present,  even  in  its  earlicst  atages,  when  as  yet  no  phyHical 
Bigns  oan  be  dotected.    Tuberculin  is  no\v  widely  iised  in  the  elimination 
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of  tuberculous  cowb  froni  tbe  berds  of  dalij'  farma,  and  mallein  far  tha 
axcluaioD  of  glandurs  froui  Lhe  esLiibliBlimenta  of  cavalry  regimenta  in 
Germaojr  and  Austria. 

The  search  for  an  antidot«  to  the  poisoa  of  tbe  venomouBSDakca  of  Indiu 
and  othor  tropiual  couotries ttccmcd  os  hopeleas aa  that  for  the  "  phil'  sophers 
fitoiie";  bul  SewaU  and  KauLtutck  having  found  thal  animala  could  be 
immunifled  by  repeated  injeclions  of  minuta  doaes  of  the  poison,  Calmetta^ 
continued  the  work  with  extraoTdinary  čare  and  patience  until  he  rendered 
rabbits,  the  most  sutioeptible  of  auiiuaU,  immuDO  ugitinst  almost  iucrodible 
(luautilics  of  the  venom,  and  thelr  serum  a  wul[-nigh  iufaUible  autidote  to, 
Uie  poitton,  not  only  of  the  particular  H]iecie8  nf  Ruake  t)iiiployed,  but  to  the 
of  ali  otherB,  even  when  the  man  or  aniinal  bilten  bos  been  apparentlj 
moribuud.  Though  the  poison  of  Berpents  is  a  aecretion  of  a  gland,  not  the 
pruduct  of  bacteria,  il  ia  evident  that  ita  introductiou  into  the  body  of  an 
animtil  tonda  to  the  produution  of  an  antit<>xin  in  the  aame  wa.y  aa  doee  that 
of  the  loKin  of  diphtheria,  though  under  ordiDary  conditiona  in  quantitie6 
uttorly  iiiKuIhcient  to  neutralise  its  effecta. 

A  retro4p4x;t  of  the  aucceaaive  viewB  aa  to  the  nature  of  tuberciiloaia  tbat 
have  prevaiUnl  during  the  past  half  century  preaents  odo  of  tbe  m( 
insLruutivo  studica  in  the  bistorj  of  modern  medicine  and  of  stepa  tovn 
the  attaiuinent  of  the  truth.  The  name  of  tuberule  \va8  given  hy  Loeni 
to  the  nodular  masses  found  in  tbe  luoga  aud  otber  orgaua  involved.  To  bim^ 
the  minute  "  mibary  "  or  grey  tuberclea  were  the  earlieat  manifestations,  aod 
the  ycllow  massca  the  latcr  developmeats.  A  subaeguent  gcnoration  of 
pb^tuoiana  diacovered  tbat  tbe  yeUow  or  "  caaeous "  maeaes  were  n)L-rely 
Bccumulationa  of  tbe  degeneiated  producta  of  iDtlammatory  and  catarrhal 
prooeaaes  which  might  or  might  not  have  a  tuberculous  oharoctcr; 
and  Virohow,  finding  tbnt  the  miliary  tuberolcs  followod  tho  oourse  of  ttio 
minule  lyiiipbatic  vessels,  and  were,  in  fact,  discased  iymph  gbmds,  descril>ed 
true  tuberc.le  a«  a  ncw  formation  or  neopla-sni  nf  the  lymph)iti(:  typ4!,  unulognuH 
to  thoae  evolved  froni  other  tisaues,  aa  epithelioiiiata,  aarcomata,  eU:.,  aml 
which,  Uko  ali  Buoh,  vvaa  prone  to  degeneration  and  caacatioD.  Villcmln, 
Wibiun  Fox,  and  otbers  demonatrated  tbe  infeetive  cbaraoter  of  tubercle. 
and  of  auch  caseoua  materiala  aa  vvere  derived  fram  or  aaaociated  witb  it ; 
and  la8tly.  Koch,  hy  tbe  di8oovery  of  the  tubercle  bacUlua,  pure  cultnre«  of 
wbioh,  free  frora  the  amallest  tnn;e  of  cheesy  or  other  maltera,  vero.  wheu 
inoculated  into  susooptible  animala,  followcd  almost  iuvari(ibly  by  tbe 
developniHnt  uf  tuberouluais — first  local  and  then  general — uslabliutuMl  tbe 
bactcrial  cbaracter  of  the  diaease  and  itsooniniunicabiUtj.  Eacb  conc4}i>tion 
of  tubercle  in  tbe  paat  oontaincd  aa  ulement  of  trutb,  but  waB  not  tho  wboIe 
trulh.  and  Yirehow'3  lywphomabt  wuFe  nothing  more  titau  tho  Iympbatic 
venela  and  gbinds  enlarged  by  the  irritalion  of  tbe  bacilli  tbat  {»nrineated 
them  and  followtMl  tbeui  in  tbeir  oourae.  The  reoognition  of  the  liJu-ilUis  oa 
Ibe  eMeuoe  of  the  diaeaso  brought  togethcr  aa  local  mauifestationfi  of  tuber- 
ouloaia  a  numbcr  of  leaiona,  aa  carica  of  the  vertebreo,  lupua,  etc,  prcvi(>UHly 
mippoeed  to  have  nothing  in  common ;  and  ahowed,  too,  that  oold  aud  danip, 
duat,  and  dcfoctivo  ventilntion  vere  not  efficiont  cauaes  of  tuberculosiB,  but 
conditiona  condiicive  tbvreto  by  reducing  the  power  of  renstonco  and  facili- 
Lating  iufection  witb  the  iMunllua  Tha  booriog  of  theM  focta  on  the 
prevention  und  trcjitmcnt  of  couHumplion  ia  obvioua,  but  it  ia  iDUireating  to 
notica  how  tbe  geunral  iiuprovementA  iu  tbe  dvreUings  und  thu  Htitndanl  of 
living,  and  the  better  vontilation  and  conditiona  of  vorkstiopa,  had  efTactfid 
agreal  reduction  in  the  general  mortality  from  phtbiAia  long  before  the 
explanatian   was  diaoovuriKi      One  furm  alnn«,  that  of  inteatinal  tuber- 
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culosis  in  iofante,  has  become  more  prevalent  pari  passu  wifch  the  in- 
croiLeod  use  of  the  milk  of  cow8,  among  whom  tuberculosis  is  appallingljr 
general. 

More  roBtricted  in  its  bearings,  but  even  more  unexpected  and  astonish- 
ing  in  its  theoreticul  and  praotical  aspeots,  is  the  Utcet  discoverj  of  the 
ceut.ury  as  to  the  oature  of  the  &o-calIed  malarial  or  paludal  fevei-a.  Dra. 
Mau»ou  and  Baucruft  bati  pnived  by  obaervalion  aiid  BxpHrimeut  lli«  preaenue 
in  the  blood  in  certain  tropical  diseoses  of  minute  nematnid  worm3or  tilariie, 
and  that  they  passed  one  phase  of  thcir  existenc6  in  the  bodiea  of  certain 
8pecic3  of  gnate,  by  the  bitca  of  which  thcy  obtained  eatraiico  into  the 
himiau  body.  liut  the  apparyut  dep«ndence  of  malarial  disBaB«H  on  tellurio 
and  meteorological  conditions  of  sf»il,  temperature  and  nioistiire  seemed 
obvioiis,  and  to  be  contirmed  by  tlio  efTect  of  draiuage  and  cultivation  in 
ultimatcly  estiijguishiug  thcse  diecasea,  or  at  least  in  auieliorating  thcir 
severi  ty. 

Not  uDnaturally,  the  Itallun  hacteriolc^iats  set  themselves  to  the  E^earoli 
for  a  hvpothtitical  baeiilua  maiarice  in  the  fioil  and  water  of  the  Koman 
OampHgna.  until  Laveran  announced  the  di8C0very  of  a  ktematnzoon^U*  whit'h 
he  gave  tha  name  of  plasmodium,  and  the  connection  between  ihtise,  of 
whiGh  several  distinct  varicties  werc  soou  recognised,  and  the  phcnonicua 
of  the  diaease  waa  univeraal]y  accepted,  tliough  ali  eudeavoura  to  detcot  it 
in  thii  soli  or  water  were  unsucceasfnl.  Tnn  analogv  between  filariaais 
and  mulana,  as  dieenee«  oaueed  by  haimatozoa.  suggested  to  an  Indian 
armv  surgeon,  Major  Honald  Koss,  a  similar  cjcle  of  exi8teucc  in  tho 
moaqiuLu  aud  Lbe  uian,  for  the  parasite  of  the  latter,  as  had  beea 
proved  by  Manson  in  the  caae  of  HlariaRi»,  nnd  it  waa  not  Inng  Itefure  he 
traced  the  development  of  the  plasmodta  through  their  asesiial  and 
eesuol  phascs  passed  succcsaivolj  in  the  bodics  of  the  anophtles  and  of  man, 
attacking  the  red  corpuscles  of  lus  blood  and  iudueiug  luire-mia,  ieterus,  aud 
hjeiiioglcjhinuria.  The  inrpiiry  waa  eagerly  tak^n  up  hy  (Jraasi,  Bignanii^ 
Celli,  aud  others  in  Italy,  who  8howed  by  experiment  that  so  long  aa  men 
were  protected  from  the  bitesof  the  anophelee  they  might  espose  themsolves 
with  impiii)ity  to  tbe  uight  air  in  the  most  pestilcutial  localitios;  aud,  ou 
thc!  other  hand,  they  coufd  induce  atlncka  in  the  heullhieat  mtuaticnB  by 
voluntarily  siibmitting  to  l)e  bitten  by  infected  anophelea  bronght  from  a 
distance  and  impnsoued  in  the  rooms  in  wbich  they  slopt. 

fioss  and  Anoett  in  We8t,  aud  the  brothcrs  Plchn  in  Kast  Africa,  witb 
othera  in  Austnilahia  and  (!laewlierR,  liave  bnmglit  a  masa  uf  uotji  parati  ve 
observatious  to  bear  on  tbe  elucidation  of  the  problem,  the  coinplexity  of 
Mfhich  grow8  with  our  knowledgc.  Much  remains  to  be  learnt  as  to  the 
distributtou  and  lutbits  of  the  several  npecies  of  anophelea,  thc  significance 
of  the  various  foriiiB  of  plaaniodinm,  the  relations,  if  aiiv,  betwetin  the  two, 
and  HO  on ;  but  this  appeara  certain,  that  the  physir-al  cnmiitionH  hitherto^ 
supposed  to  be  condueive  to  nmlaria  are  6imply  those  reqiiired  by  the 
anopheles,  and  are  of  theuis^elvea  poworlea3  to  causo  it ;  Ihut  tho  threo 
factora  of  the  anophelea,  men,  and  plaarnodia,  are  equally  nece8Hary,  no 
malaria  l»eing  possible  in  the  absence  of  any  one,  but  appearing  so  soon  aa 
thc  "  iiiissing  link  "  is  supplied.  It  is  obvious  that  the  extermination  of  the 
anopheles  would  be  fo]lowcd  by  the  dimppcurauce  of  the  diacatic,  and  there 
is  every  reaaitn  to  lielieve  that  in  Lslands,  if  not  also  over  well-denned 
Continental  arcas,  this  niight  Ite  effected  by  the  persevering  deatruotion  of 
the  larvce  imd  the  obliteration  of  the  standing  vpatera  constitnting  their 
broc<ling-placcB,  a  taak  which  their  peculiar  habits  rtndiir  far  easier  than 
it  would  be  in  the  čase  of  the  cutices  and  other  guata,  if,  iudeed,  it  might 
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noi  be  poeaible  bo  oall  in  Ihe  aid  of  aome  of  tho  numerouB  potuitea^  fangotd« 
and  oiliej^  to  whivb  in^nctd  are  »iieoiaU/  pron& 

RectuiL  raaearcheti  have  titus  8hown  that  there  are  oth«r  patbogenio 
oTgaaisiDs  ihaa  bacteha.  tbe  bavoc  vrou^ht  by  bffimatosoa  far  exoe^ling 
(bat  of  ali  tbe  higher  entozott  and  panštea,  aniiual  and  vegelable,  bitherto 
knovn ;  alsu  that  thtfre  is  a  closer  aaaociation  Lban  bad  been  suspected 
beUreen  tbe  diaeaiieB  of  man  and  thoae  of  the  lower  animaU.  eveo  when  not 
oomnmnioable  and  cominon  to  both. 

Suiger^  baa  made  greater  progreas  m  the  last  half  of  the  ceDtut7  than 
in  tbe  two  Uiouaand  vears  precediug,  the  only  iiii[K>rtanl  innuvatum  in  the 
past  baving  been  the  aubHtitution  of  the  ligation  of  arU.'rias  for  the  cauterj 
and  presffure.  B«tng  essoutiallj  ao  art.  its  advanoea  bare  been  rather  of 
the  nature  of  improved  muthods  uuU  luiiuipulations  Uian  in  researob,  save  bo 
far  aa  tbe  diecoveries  of  phjsiologisla  hnv«  exerted  an  influenc«  on  piactice. 
But  with  the  introduction  uf  anu^thetius  operative  suigerj  lost  itfl  ternns, 
and  rapidity  of  executioD  gave  vmj  to  oare  and  aociirscj  in  details. 
procedures  previouiitlj  excludeii  on  aocounl  of  the  tirne  i«quinid  for  thelr 
perfonnance  coming  into  favour.  Orvat  as  were  the  benetita  conferred  by 
ansethetics,  the^  liave  been  far  outdonc  bj  thoee  of  aniiseptic  treatmeot 
and  aaeptio  operalious.  iuciudiug  tbe  euiplojment  of  aaeptic  and  abaorbable 
materials  for  Ugatures  and  suturea  Cbloroform  and  ether  hod  almost 
aboliatied  sbock,  but  the  iDoiihtia  of  septica-rnia  paralvsed  tbe  bund  of  the 
surgeon  vrhen  any  operaiion  scetned  indtcated,  involTing  opening  of  tfa« 
alMloniou  or  resection  of  its  viscera.  Now,  however,  ull  is  r.baugfd — sopti- 
ca^miii  aiid  "  pyi£mia  "  are  pmcticall^  unknunn  :  amputatiimH  uf  liiiilm  heal 
wiihout  siippuration.  re^uiring  but  one  or  two  dreaaings ;  operutious,  as 
ovahotoniy.  that  men  stili  living  once  denounced  as  nnjustitiable,  if  not 
criminal,  are  of  dailj  occurrenoe,  witb  fatalitiea  under  1  por  ucnt;  and 
resections  of  jMirtions  of  the  stoiuach  aud  intcstiiie,  auputatiuu  of  portiouA 
of  the  liver,  i>peratiou8  on  the  gall  bladder  »ind  dud«,  the  kidney8  jind  lun^. 
reninval  of  ttimourtit  tnnu  tlie  brain  and  cord,  wit!i  othen  uhich  w(*n',  iiud 
righllv,  deenied  inadmissible,  if  oot  impractioablo  tive-aud-twftity  yvnn  ago, 
are  uow  uuderUikeu  without  heaitution  hj  every  surgeon.  TIub  inoreu^t^l 
8afoty,  aniong  other  couditiona,  hag  had  the  effect  of  creatiog  a  speoial 
bmnch  of  practice,  at  onoe  medical  and  surgical,  that  of  gfamooKgj,  whioh 
hu,  however,  io  eonie  respecta  suflerod  &om  escess  of  zoal  and  a  t«udencj  to 
on&^idedueas  of  view. 

The  progrufls  of  acientific  medicine  baa  been  greatlj  favoured  hy  thti 
inventiou  of  phyaical  aida  to  diagnosia  and  treatment,  ba  tho  enonuous 
duvelopuiont  of  elcctnu  lucthoda,  apparatue  for  meuaariug  tbe  blood  pruaaaro 
and  couuting  ihe  cella,  and  ttxaminiug  the  luugs  and  he;Lrt.  itie  ophthalmo- 
eoojie.  Ur)'ngiMOOpe,  and  apparatua  for  inApecliun  of  intornal  ntvitte«.  ani)  tho 
oheiniool  ftnd  bautcriologiual  (.■sainiuation  ni  th«!  fuvn'tiijuH;  bul  wilhin  tho 
Ust  decade  a  wholly  new  and  uncijkectM  |>ower  haa  bt-ou  ru^piihHl  m  llie 
RuiiLgtfn  ray,  which  cDublo  oue  to  tuko  picturc«,  and  thu  fluoroHccut  Mirucn 
on  which  one  uan  aee  object«  and  structureu  withiu  the  bodv,  the  tmnsparf>Doy 
or  opuoitj  of  mediji  to  thette  ray8  being  entirol/  indepondont  of  thcir 
bchanouT  tovords  thoso  of  the  spectrum  and  in  some  n^Liliou  to  thcir 
duiiKity.  At  tint  thu  nt'w  nirtbod  wu  euipl(iyed  by  flurgiMni«  oulr  m  the 
diagnoKia  of  fnu:tun'.M,  cttj.,  and  tbe  dot4!Cti(>n  of  InnMgii  ImhIii«,  oa  bu[hit8,btit 
it  promisen  to  be  uf  at  leAat  e^^ual  vnlut^  t"  tbf  pliv^it-ian  in  thu  ri*i'i>^nittoD  of 
aieaa  of  cnn^festmn  and  connolidation  in  tho  lungtt  from  whatevtir  cauM 
before  any  phvHical  signa  havo  been  produccd,  and  aftcr  tbi4y  have  dia- 
WUbii 


appeared. 


bin  tho  Uflt  two  jeus  a  tum  method  of  treutment,  photo- 
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therapy,  baa  been  mtroduood,  aud  applicd  with  thc  best  rcsults  in  tbe  cure 
of  lupus,  which  hod  beeu  Bhown  by  VotkiUiicD  to  be  a  cutaueouB  tuberculosoB. 
It  18  baaed  on  the  weU-known  inhibitory  action  of  light  on  the  growth  of 
maiiy  bacilli,  and  coneists  in  the  ropeated  exposare  of  the  affectcd  pnrt  to 
the  concentnited  rays  of  the  most  powerful  electric  light  obtainable,  brought 
to  a  focug  afcer  the  hcat  ray8  have  beeu  iulercepted,  so  that  Ihc  bacilli  are 
Icilled  in  situ,  while  the  local  irritaltun  ik  cpiite  insignificant. 

LITERATUKK. — Tlio  mo«t  comjilctc  work  mul  tho  beat,  b«ictiuiio  conteoipUtiiiff  tbe 
histoT^  of  medicine  from  th«  utaodpoiDt  of  ntodcrn  Bcienoa,  U — HAKfiRii*8.  Lthrbua  der 
OenhkJUe  der  iftdiein  und  der  ejiuttinisdun  Krunkheiltn.  Joiin,  tliir«!  ed.  187&-7f>,  etc. 
\ — Darehbkro.  IlialoiTe  drs  Scirnca  Midiealct.  P&m,  1870. — iJorrHfT.  HUtoin  dt  te 
'  mdc^ifu  et  des  doctrine»  mMieala.  Vmia,  1872.  Compare«  thfl  andout  and  modam  aohooU. — 
For  sp«cul  pflriods,  WCsTuiirRU>.  OeteJtiehU  dtr  ArainKh<%  Aerltie  und  Naturjbrfeher. 
Gdttingeo.  1810.  —  LcciBN  LBCLERr;.  Hittoin  de  la  midec^n«  Arabe.  pAriB,  1876.— 
DA&BMOitKa.  L'Žcole  de  SalerTU.  P«m,  1891. — Hiiiscubl.  Oarhidite  der  Brown'»ehe» 
SytUma  undder  Brreyungs  Tht9r\e.  Leipzis,  1848. — Daremborg  bw  wfitt«o  Mveral  historiu 
or  iieriods  from  flunini'  to  the  Salernian  Milioot.  Tlie  nurk«  of  D.  Iv  Cl^rv  »nd  of  Frcind, 
^viDg  thfl  hUb)ry  of  medicine  re9pectiToly  dawD  ta  »nd  sinoe  tlie  tirne  of  Gsleu,  &re  of 
interest,  cbiDfly  it&  illuatrating  tba  a[tirit  of  the  eentiir;  in  nliitih  tbey  vrore  writt«[i. 
Spilemobl'«,  tbe  first  coraplete  Uittorv  of  Mtdicine,  vrbiob  upppJirod  iu  nucceBsive  cditioni 
in  Gonnan  and  io  a  PrcDcIi  tmuaUtiou,  fruni  1792  to  182S,  uid  HiumlSu'«  two  works, 
1832  *Dd  1S39,  bclong  to  a.  bygone  age. 

Far  tli«  livoa  aud  vrarku  of  BntiBn  nlijsicianit  and  aurgoonit,  thc  articios  in  tho  Diftionarg 
iff  /fatiTHoi  Bioyrafhy  aapenede  ali  that  bad  gone  beforc  For  Gru«k  and  Rocun 
i  tihTaioiiUu,  thearticieA  in  Sniith'«  (iargnr)  Chutical  DuJianarj/  ou  "HiiifiocraCcn,"  "O&lea," 
"  Celsiu,"  aod  Ihe  rest,  contributed  by  IJr.  Urecnbill,  vili  mosUv  be  ■uili«ieDt,  tliough  tbot« 
who  WMh  to  obtsin  a  closer  Kquaintauce  witb  the  ancient  and  medinral  doctrinea  Riay 
oonsult  the  introductions,  aotvit,  oVs.,  in  tbn  traneUtioiis  of  Hippoerottt  and  Aiu/tu  JSffineta, 
fiublisbed  by  tlio  (Old)  Svilenham  Saci«ty,  th«  Oxford  edition  of  tho  Jiegimsn  SanUatit,  and 
Lhi>  NcapuliLaii  Callectut  SairrrtUina.  A  very  good  uotion  of  ancicnt  aud  muLlimval  nriLotic« 
may  be  »Dquin!d  from  a  »mali  vrork  piiblJAlicd  in  English  in  1702,  Dontaining  the  •iihoriami 
of  HippoCFfites,  th&  aentenc«.^  of  (^Inua,  wilh  refrreucrsK  to  ni!tarly  fir«ry  mncianC  wnter,  and 
mippleraentary  sjihoriarns  by  the  autfior.  Dr.  J.  C.  Sprengel,  on  Sundrif  DiMtmperv  unknovn 
io  Vtt  Aiicuntt.  Then.'  is,  strict!y  sp^akin;;,  no  hi!>tory  of  oontainj»orary  medicine,  thoagb 
an  anonynious  work,  Tne  ffratHuj  Ari,  publisbuJ  somo  doeeo  yearB  ago  by  \Vard  and  Downcy 
of  London,  brought  it  down  to  a  very  roccnt  period  ;  and  much  mitj  be  gatherod  fram  th« 
hiatorical  rr.trnniK-ctt  preliKod  to  many  clitptars  i»  Aitkou'8  SrtJrncf  and  Practia  of  Mfdidne, 
and  in  Bi!yno]d'H  S;istet7i.  But  tho  progreaa  made  in  acicntiflc  medicino  through  tho  diiv 
eoverii-«  nf  hacleriologr,  improved  microRCopio  methodit,  antl  phyKiDlogi<^1  cheun8lry,  i«  M 
rapid  that  in  tJio  rvoorns  of  rescarch  aloue  cao  it  be  vratcbcd,  ^nd  tbD  tirna  baa  not  yot  oomc 
for  scmmarising  the  resulta. 
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MsDjCAL  JurUprudetice,  Forensic  Mtdicint,  Le^  Medicine,  are  terms  uaed 
tiO  deuoU:  that  iK..ieQce  whtcli  deals  with  the  applieation  of  medicine,  in  ali 
its  branches,  to  the  purpoees  of  the  law,  not  onij  in  connection  with 
criminAl  otrences.  but  also  in  the  determination  of  queetions  arifing  under 
the  ci\'il  Uw,  affecting  the  Uberty  and  rigbts  of  the  individu&L 

SUiU  vudicine  is  a  term  of  wider  BiguiGcanoe.  and  includea  not  on]y 
medical  juiupmdeDce,  but  ali«  hy^»nH  or  the  acienoe  wbich  treats  of  tlio 
relation  bctweeu  medicine  aud  the  lawB  atlL-cting  the  pubUu  health. 

A  Reoenil  knuwledgo  of  medical  juri»pnidimc«  is  neceetsarr  for  erer^ 
medicni  man  engaged  in  the  practice  of  his  profeasion.  in  order  to  enable 
him  to  fulHl  his  responsibiliticfl  and  duty  to  the  public,  and  at  the  same 
tirne  to  aafcguard  his  own  iuterests  and  profcsedonal  repulation. 

Xo  active  member  of  the  {)rofe88ion  can  eulirely  ejtciude  or  prevenl 
caaet)  ariaing   in   hi&  practice,  which  involve  que8tioDH  of  a  medico-Ic 
Dature,  and  wluch  may  entail  his  appearance  in  n  court  of  Iaw;  and  ife] 
must  also  bo  remembicred  that,  howeTer  vreli  qualit)cd  a  doctor  m&y 
for  the  Drdinary  treatment  of  diBeaae.  it  by  uo  meaus  foUowB  that  fae  is| 
therefore  capable  of  adapting  his  know1edge  tn  the  special  requirementH  of 
the  law,  80  that  it  mav  be  of  assistance  in  the  elucidation  of  crime  and 
administration  of  justice,  unleas  hc  haA  studicd  in  mcdical  jnhsprudencAj 
the  nature  aud  objects  of  the  evidence  requireU  by  the  law   under  voriousl 
circumBtancea. 

HisTOBiCAL. — It  wa8  not  until  the  sizteenth  centur;  that  the  neceantv 
for  medica)  evidence  in  the  elucidation  of  varioue  que8tions  coDneoted  witn 
peiBonal  iujuries — infauticide,  poiM^uiug,  prc^uaucv,  aud  violont  death — 
wa8  recugnitited  ;  and  it  ia  to  Genimuy  tlial  the  uredit  is  due  of  havin^  first 
introduced  in  the  jear  1507  a  penal  code  in  which  the  claims  of  medicine 
to  be  heard  in  euch  caeee  received  recogtution. 

Oermany  abio  provided  the  first  systematic  teaching  on  the  subject,  in 
the  Univenutv  nf  Leipzig,  abont  the  middle  of  the  Beveutecnth  century. 
Many  vrritings  upon  medico-legal  subjecta  appeared  in  Germany,  France, 
and  Italy  during  ihc  next  ceutury,  but  it  wa8  practically  not  until  che 
doee  of  the  oighteeuth  ceDtury  that  thosubject  began  to  aasume  definite 
forui,  and  came  to  be  baaed  n|)on  aaund  priuciplea 

To  France,  eepeciaUy  to  Fodor^,  OrHla.  and  Bevergie,  most  be  uoribed 
muoh  of  the  credit  of  tirst  plaoing  the  teaching  of  forensic  medicine  upon 
a  more  scientific  foiindation. 

In  En^jlaud  tlie  Hubject  waB  little  knowu,  and  novrhere  systematicalljr 
laught.  until  the  inRtitution  by  Oovernmeut  of  a  profeeBorship  of  medical 
jorisprudencc  in  Kdiiiburgh  UiiiTer«ty  in  the  year  1803.  Dr,  I>anoaa 
wa0  appoiut«d  the  tirat  profeesor,  but  nia  father  bad  previously,  In  1801, 
delivered  lectures  m  the  Univennly  upon  the  subiect.  From  ihit«  tirne 
onward  mudical  jurispmdcnoe  oontinuoa  to  lw  n!iguUrly  lau^ht  in  Edin* 
bnrgh,  and  graduuUy  it  bas  oome  to  form  a  compul8ory  Rubjeot  of  study 
and  esaminfttiou  in  ali  ihe  medioal  acbooli  of  the  United  Eingdom. 
TOU  TH  2C 
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Certijicaiion  vf  Deatha  and  Legal  Procedure  in  connection  vfUh  Deatha 
/rom  Violenee. 

Every  registered  praotitioner  must  give  a  certificate  os  to  the 
cause  of  death  in  auy  caae  in  wtucb  he  hoa  becn  persouaUy  in  attend- 
aoce,  pro\idcd  hc  belicves  dcath  to  huve  boen  duc  to  uatural  catiacs,  and 
there  is  no  Huspiciou  to  the  Goutrary.  It  i«  not  net:ea8ary  timt  the 
medical  man  Bhoiild  liave  l*en  jtreHent  at  the  tirne  of  death,  but  he  must 
have  been  in  attendance  on  the  deceased  in  his  last  illness. 

The  oertiticate  of  dcath  should  bc  hauded  to  a  responsiblo  relative  or 
friend  of  the  deccased. 

If  a  certiHcate  m  not  furniHhed  to  the  decea8ed'8  friends,  the  r^strar 
may  demand  one  to  be  forwarded  to  hira. 

In  ali  cases  where  deuth  hoa  been  caused  directly  or  indircctly  by 
violence  and  is  attcuded  by  suHpicious  circumstauccH,  ur  when  death  haa 
been  snddHn,  or  tlie  cauife  of  deatli  ib  unknQwn,  information  should  be 
sent  to  the  authorities,  and  a  certificate  of  death  be  withheld. 

In  ca«ef4  of  fatal  accident,  it  inust  he  rcramnliered  that  the»o  may  fonn 
the  aubject  of  judicml  proccedioge,  and  therefore  a  certiBoate  of  death 
should  onIy  bc  given  by  a  medical  man  after  the  authoritiea  have  had  on 
opportuuity  of  inveatigating  tho  eaae. 

Caution  in  certifymg  such  casea  ia  aH  the  more  iiec;f)Raary  when  death 
takes  plače  at  a  conaiderable  interval  of  time  after  the  aocident,  and  the 
oonncction  between  the  two  occurrenoes  ia  therefore  not  so  apporcnt. 

Procedure  in  England  and  Jreland. — \Vheu  a  ccrtificate  of  death  is 
withlield  for  any  of  the  above  reaaons,  information  should  be  givcn  to  the 
coroner  or  to  the  police. 

The  coroner  must  inquire  into  ali  auch  caaes  of  death,  and  he  may 
issue  ao  order  for  the  attondance  of  any  modical  man  at  au  iuquest  to  give 
evidence  as  to  the  cause  of  death. 

An  order  of  the  coroner  muat  be  obeyed.  Whetber  a  medical  man  has 
been  or  has  not  been  in  attendance  upon  the  deceaaed  person,  the  coroner 
may  order  him  to  inspect  the  body.  and  then  to  appear  at  the  inqucet  and 
give  evidence;  or  the  coroner  niay  order  him  to  make  u  po»t-mortem 
ex&mination  when  the  circumatunces  aurroundiug  the  death  are  auapicioua, 
or  any  peraon  is  implicateil  in  its  caitaation. 

There  are,  no  doubt,  many  caaes  of  sudden  death  in  whioh,  by  a  simple 
inspection  of  the  body  taken  along  with  the  previous  llii8tory  of  the 
deceaaed,  it  may  be  posaible  for  a  medical  man  to  give  a  eatiafactorj 
exp]aaation  of  the  death ;  hut,  on  the  other  hand,  the  proper  and  only 
conclusive  method  of  detcrmining  the  que8tion  is  by  a  post-mortem  examina< 
tion,  which  it  ia  in  tho  powcr  of  the  coroner  to  order  iu  ull  caaes. 

Ji,  therefore,  a  medical  man  finda  that  he  ia  tinable  to  state  the 
probable  cause  of  dcath  from  a  mere  inaiiection  of  the  body,  he  sliould 
iufonu  the  coroner,  and  throw  the  respon8ibility  upon  that  olTicial,  of 
beiug  satiafie<i  with  his  c\idencc,  auch  as  it  may  be,  or  of  ordering  a  po«t- 
mortem  examinatiou. 

Any  order  far  a  poat-raortem  examination  should  be  in  vrriting  and 
signed  by  the  coroner. 

Evidence  at  the  inque8t  is  givcn  on  oath.  It  is  taken  down  iu  wrifcing, 
and  after  beiug  sigaed  by  the  witneea  it  forma  his  drjjosition,  and  )>ecomes 
part  of  the  evidence  in  auy  3ubH6quent  developments  of  the  čase. 

The  medical  witnes8  is  bound  over  at  the  inqueat,  to  appear  in  any 
further  prooecdings  which  may  be  instituted.  In  chargea  of  manalaughter 
or  murder  the  medical  witue8B  will  8ubsequently  huve  to  appear  and  gi%"e 
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evidenco  in  the  Magistrates'  Court,  where  under  cortain  circumstancea  the 
čase  inay  be  dispoeed  of,  or  the  prlsoner  ma}'  be  remilt>eU  fur  trial  at  the 
Afisizae. 

In  botb  these  courts  the  witne8s  is  liable  to  be  croe6-examined,  and  his 
depoaition  wiU  be  in  the  haods  of  counael  for  the  defence  as  weU  aa  for 
the  prosecution.  It  is  therefore  of  K^eat  importance  timt  stattimeDta 
made  at  the  coruuer'B  inque6t  ahnuld  only  lie  given  aft«r  careful 
oomnderntion,  and  with  a  dne  scnse  nf  responsibilitj.  Any  rotraction  of 
dogmatic  statementa  mode  at  the  inqucBt  may  expo6e  ihe  witncss  to  severe 
atricturea  upon  hia  conduct. 

A  witue8H  is  onlj  bound  to  attend  at  roiirt  upon  receiving  a  sabpoena ; 
bul  be  ninst  ob(?y  a  8ubpn:-Da,  and  only  rery  exceptioual  ciruiimstonces  wiU 
«XGUse  his  attendancc,  such,  for  examplti,  as  neriuua  illness,  in  whicli  caae 
a  proper  medical  certihcate  statiiijr  the  naturu  of  the  illness  muat  be 
fonvarded  to  the  court.  Urgent  private  affaint  art*  not  a  Bufficient  excuae 
for  di8obcying  a,  subpcpna. 

Tlie  Feea  to  wbiuh  a  medical  witnt*.98  ia  entitled  are  : — For  inapection  of  a 
body,  and  giving  evidence  at  uu  int^uest..  £1 :  let. 

For  a  poet-mortem  exanunation,  and  gi\iug  evidence  at  the  inquestj.j 
£2:2s. 

Atlendance  at  Maffiatratei'  Court,  lOa.  Gd.,if  reei<)ent  witluu  tbree  luilea.^ 
If  beyond  this  distance,  £1  :  la. 

Atlendaitcf  at  Asdu  Court,  £1 :  lu.  a  day.  Two  ahillings  for  6very  nighl 
away  from  home,  and  second-cluss  railnray  fare  (Ist  ciaaa  if  no  'lad  clua) 
Suni^s  are  not  iuciuded. 

Wnen  a  persnn  bas  dieil  in  a  puhlic  iuHlitution,  boqutal,  inlirniaTy, 
a8ylum,  workhou8e.  etc.,  the  medical  ottic^r  is  not  cntitled  to  any  fee  for 
attcndiug  an  inquc3t;  but  if  a  dead  body  is  brought  into  such  inatltution, 
then  the  medical  officer,  on  beiug  duly  Bumuioned  to  give  evidence,  is 
entitled  to  the  uaual  fee. 

Procedure  in  Scotland. — There  ia  no  pubUc  inquiry  into  caees  of  eudden. 
or  \iolent  dcath  in  Scotland  (except  in   those  falling  uudcr  the  Fatal 
Accideute  Iuquiry  Acl,  1895,  and  ccrtaiu  other  statutca),  tliu  dutiea  pt:rlaiu- 
iug  to  the  cnroner  being  performed  by  a  legal  oflicer  calleil  the  procurator- 
fiacaL 

AU  caees  of  eudden,  suspidous,  or  violont  death  are  inquired  into  by 
him,  geucraUy  witb  the  aid  of  the  |)oUeu  in  the  lini  IumLuucc.  He  may  give 
a  ctTtificate  to  the  registrar  as  lo  tbe  caune  of  dciitli  vitbovil  re'|uiriug 
medical  evidenc«;  but  in  tbe  inajority  of  casos,  in  whii--h  thcre  are  no 
nigpicioua  circumatonoee,  he  requeatH  a  mediual  man  to  fiiruitib  lilin  with  a 
"  uiudical  cerliOcata"  Such  a  certilicate  muBt  be  "on  soul  and  C4)nacieuce," 
and  reciuirea  the  medical  man  to  atate  what,  in  his  upinion,  haa  been  the 
probabfe  cause  of  death  from  a  mmpte  inapection  and  extemal  examina- 
tion  of  tho  body,  and  from  hia  know]edge  of  the  circumstancea  utt4.'nding 
the  death  ;  or,  in  otlier  wordH,  Hhuthcr,  iu  his  upiuiou,  dtiath  bua  beeu 
due  t4»  natural  cauHca. 

The  certiticate  ahould  bo  oonchod  in  the  foUoiving  terms : — 


PUoe. 


Dat& 


I  hereby  oertify  ujMn  aonl  and  oonacieoee  tbai  on 
at  I  exwnined  the  body  of  (nanic) 

w  that  of  a  wf«II-noDriah«d,  healthy.  rte.  p(>raon.  ap|Mu«nt)y  about 


Tbe  body 
yean  of 


nffo.    <Aiiy  cvtrmAl  mppMumnou  indinating  diMnie,  «li/.  drap«y,  etc,  abbuld  fae 
atatod.)  Tnprew«re  no  marki ofezt(^mnl  violenoe.  Krom  tho  forcf^ngeiamlnation, 
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and  from  a  cousidenvtion  of  tbc  circumstanoee  of  the  čase,  I  aiu  of  opmion  that^ 
death  was  due  to  naturul  cauaes,  oamolj  to— tg^.  s^ncopo,  the  reault  of  chronio 
disease  of  the  heart  ' 

Signature. 

When  the  dcath  is  couuccted  with  circumstauces  of  a  Buapicious  nature, 
the  procurutur-fiiical  urdere  a  poat-mortem  esamination,  and  generalljr 
aasociates  two  medicfll  men  for  this  object.  Tbereeulte  of  thia  examination 
are  etated  in  tlie  form  of  a  MediccU  JReport,  which  muat  lic  dnivva  up  by 
tliem,  and  should  bu  seiit  to  the  procurator-fiscal  within  furty-tiighl  houre. 
Such  a  report  inust  be  on  "  aoul  and  conscience  " ;  it  shmild  contain  ouly 
facts  observed  in  the  extemal  and  interual  esamination  of  the  body,  and, 
in  tbe  Ust  paragraph,  a  simplj  expreB9ed  opinion  aa  to  the  causc  of  death. 
The  ruport  mnst  be  sigued  by  both  esaminere.  ^y 

In  thn  inve8tigatiun  of  caaee  of  death  or  of  crime,  the  procurator-ftscal  ^| 
has  the  power  to  requiro  the  attendance  of  a  vritneea  to  be  examined  or 
"  precogDoaced  "  by  him  regardiug  the  čase.     It  ahould  be  remembered  that 
wnile  onIy  statement«  of  facta  obBen'ed  mu8t  go  into  a  medical  report,  the  ^| 
medical  wituos8,  in  hia  procognition,  hos  abundant  opportunitj  of  expreB8ing  ^ 
opiuiouH  aud  tbeories  aa  to  the  iufluence  ciirtain  oouditious  present  maj 
have  hud  in  the  causation  of  death,  and  as  to  the  manaer,  etc.,  in  which  injuriea 
have  been  inflicted.     The  medical  reijort  is  a  productimi  in  any  criminal 
cbargo,  vrhereaa  a  precognition  is  8imply  for  the  uee  of  tho  counael  of  the 
party  who  has  obtaiued  it.     The  agent  for  tJie  oppoaite  side  in  auy  caae 
haa  also  a  right  to  precognoace  a  vvitneHH  on  liehalf  of  bia  client,  and  a: 
reque8t  to  this  effect  should  uever  be  refused  in  criminal  caaea ;  but  the 
vritness  nc«d  ODly  reply   to    que3tioDB,  and    is  not    bound  to  volunteer 
Information.  ^dj 

As  a  i-e^tuk  <if  thtjse  primary  investigation»  by  the  procumtor-fiscal  no^| 
further  proceedings  may  l>e  taken,  or,  on  the  other  hand.a  person  may  be  ^ 
indicted  on  a  criminal  chai^e.     The  čase  may  be  disposed  of  in  the  Sheriff 
Court,  or,  in  more  serioue  charges,  it  may  go  before  the  Circuit  Courtor  High 
Court  of  Jnaticiary.     In  butb  iuBtances  the  medical  witne88ea  may  be  cited 
to  appear,  and  auch  a  citatvtn  nmst  l»e  oheyed. 

Fees. — For  a  medical  certiHcaU;,  £1  :  Is. 

For  a  post-mortcm  examination  and  report,  £2 :  28. 

For  attendance  at  Sherifr  Court,  £1  :  la 

For  attendance  in  the  Hlgh  Court  or  Circuit  Courtj  £2;2b.,  or  £3:3a 
if  the  witne8B  comes  from  a  diatance.  £2 :  28.  is  aUowed  for  the  previous 
day,  if  it  waa  impossible  for  the  citation  to  be  obeyed,  by  travelling  from 
home  on  tlit:  day  of  the  trial. 

There  is  do  fised  scnle  for  attendance  in  Police  Courts,  bnt  aa  a  rwle  a 
fee  of  lOs.  tid.  to  XI  :  Is.  ia  allowed. 

For  a  precognition  a  fee  of  £1  :  Is.  is  paid. 

Post-tnortfm  Exaviinations. — Tlie  followiug  directions  ahould  be  atrictly 
attended  to  in  niaking  medico-legal  poKt-mortem  examination& 

The  medical  esaniiner  should  have  a  ■reritten  warrant  from  the 
coroner,  or  tho  procurator- iiscal,  and  ahould  take  it  with  him.  No 
unanthorised  or  lutereaLed  person  shonld  be  present  at  the  examiuation. 
Notes  of  the  esamination  ahould  be  uiade  at  the  tirne.  The  budy  muat  be 
identificd,  if  poaaible,  by  at  least  two  vitnesaea  before  commencing  the  dis- 
aection  ;  the  namea  of  these  vritnesses  muat  be  noted.  Every  organ  of  the 
body  muat  be  examiued,  no  matter  how  appareut  the  cause  of  death  mar 
seem.  Aa  a  general  rule  ali  injured  ])arta  shunld  be  reuiuved  and  prestsrved. 
Id  cases  of  euapocted  poisoning,  abaoluteIy  clean,  wide-mouthed  bottlea  or 
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jars  should  be  prorided  before  commenciau  the  diasection.  Each  orgaa 
fthould  be  placed  in  a  aeparate  jar,  aecure]y  closad,  aealed,  atid  labelledl 
with  the  iiature  of  the  content«,  the  date,  and  signature  of  the  esaminern. 

The  wholc  of  tbo  moat  important  organa  in  cases  of  suspected  poisoaing 
aliould  be   removed,  «.g.  liver,  ki(lncys,  bmin.  Hpleen,  stoinach,  iutestiueahi 
alao  any  urine  preaent  in  the   bladder,  and  aonie  of  the  blood.     No  pr*-] 
Bervative  or  antiseptic  shoiild  be  added     The  variouB  Bubet^uices  remoi 
ebould  be  handed  over  to  the  charge  of  the  police  aftcr  the  eiaminatiou,^ 
and  a  receipt  obtaiued  for  them. 

Ko  medical  man  should  undertake  an  anal^eia  ina  cane  of  mupected^ 
poisoning  anless  be  is  a  practiaod  chemist. 

In  performiug  the  dissectiou  the  fxfermil  appeuran€€i  presented  by  tbe>1 
body  must  tirst  b«  noted,  more  e8pecially,  any  marka  of  injury,  these  beioff 
uarefuUy  exauiiue<l  and  deecribed  a«  to  their  size,  poailiun,  condition  of 
Bnrrounding  parts,  etc. ;  also  the  presence  or  absencc  of  any  body 
temperature,  rigor  mortis,  post^mortcm  lividity  (ali  bruises  must  be 
inciaed  soaa  to  detennine  whetberan  actual  extravaaation  of  blood  ezisteoV] 
mercly  hyp06tatic  congeetion),  and  sigos  of  decompoeition.  Theee  vahoosl 
pbenoujena  muy  oaaist  in  determjning  the  tirne  when  dt-ath  occurred. 

It  muet  1)6  remembered  thut  carelesB  liandUng  of  a  body  after  de 
may  cauae  both  eztemal  and  internal  injuries,  or  anow  the  contents  of  tbl 
stomaeh  to  Hnd  thoir  way  into  the  air-paasagea 

iNTKitNAL  Kkamination. — Open  the  thorut  and  examine  the  hoart  in 
then  prooeed  to  any  cavitj  or  pari  which  is  iujured  or  in  wlucb  you  8Uf 
to  find  the  cause  of  death.     Esamine  every  cavity  and  ali  organ&    (Unic 
flpeciaUy  indicated,  e.g.  in  the  eaee  of  oertain  poisons,  and  in  death  from 
tetanufl,  it  is  not  ossential  in  overy  caso  to  ezamine  the  spinal  cord.) 

The  medical  reporl  should  he  wribten  out  at  once  and  tmusmitted  to 
the  procurator-Hacal  within  two  dayH.  Both  medical  csaminers  must 
aign  it;  if  they  disagree,  each  must  aend  a  aeparate  report. 

The  report  ahould  bc  in  the  folIowing  form : — 

riaoe.  Date. 

Wo  hereby  vortify  upon  soul  and  oonscience  tliat>  by  iast-ructioDS  of  tho 

procurAtor-fiscal  of  the  couuty  of  on        {date^         at 

we  eouunined  the  body  of  a          (kjt)  whicb  was  identitted  tn  our  preaeoce  by 

and  by  n^  that  of               (nam«) 

RrtmfvU  Apptarantes.  —  Ueneral  conform&tion  and  appearanoe :  rigidity» 
li\'idity.  etc. ;  marka  ol  tnjurj  or  violenoa 

JtUfmal  Aiftearafuxs.—ThoTtkX  and  air-pasMgfis :  abdomen,  hmd,  etc. 
Opinion  aa  to  caaite  of  death. 

Signatares. 

The  luDguage  of  the  report  should  be  simple  and  dear,  technical 
Itoing  aa  far  aa  posaible  avoided.  * 

Nothing  but  facta  obaerved,  and  a  concludtng  oplnion  aa  to  the  cauae  al 
death,  muat  appeor  in  the  report  The  medica!  examinor8  are  aflbrded  an 
opportunity  of  explainiiig  or  exemplifying  anj  points  or  mattetB  of  opinion 
in  their  precognitions. 

If  mistakes  ure  m»de  in  a  re|K)rt,  il  ut  bulter  to  rewrite  it,  but  olher* 
wiae  ali  altorations  must  be  initialled  on  the  margtn. 

In   England  a  written  report  of  a  poet-niortem  examinatian  is  ni 
aubmitted  aa  a  rule — a  verbal  statement  is  made  at  the  coroners  inqaaet^^ 
and   tbts  ia  taken   down  in  writing  and  aigned,  forming  the  witi 
depoeition  in  the  caae. 

Medical  roports  in  England  do  not  roquiro  to  ho  "on  soul  and  oon< 
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scicucc,"  but  in  Scotland  tluB  i&  eflBential  in  the  čase  ot'  ali  judicial 
and  reportB. 

Advanced  decompoedtlou  of  human  remains  sliould  not  be  urged  as  an 
excus6  for  not  performing  a  post-mortem  esamination.  Valnable  inibnna- 
tioD  iuay  3till  bo  aflbrded  in  Bucb  cases. 

In  cnsca  of  auspcctcd  luurder,  wben  a  mcdical  man  iacallcd  in  to  inspect 
the  body  lu  Uie  actua.1  locus,  h&  uiust  noto  its  poaitiou  aud  ali  surrounding 
oircumBtaoc^es.  1'Dlico  ofticials  should  not  be  rnlied  upon  to  perlonn  thia 
duty. 

In  giving  evidence  in  cotirt  a  witnes8  muet  remember  tbat  hia  evidence 
:nu8t  bb  heard  and  uuderetood  by  the  jur)',  hence  ha  should  siieak  clearlv 
and  in  language  which  will  be  inlnlli^ililH  to  tkem.  He  can  only  refreHh 
hifl  memory  from  notes  wluch  have  been.  taken  at  the  tiuie  of  hia  esamina- 
tion.  There  is  no  esception  made  in  giving  evidence  as  to  mattera  of  pro- 
feasioual  i>eci'ecy.  AVhile  the  vritnaaa  uiay  object  to  maklug  known 
contidcntial  atatementa  or  inforuiation  ohtained  profes8ionally,  ne  musb 
obey  the  directiona  of  the  judge  on  such  mattera. 

DviNG   Declarations. —  vVlifii  a  person  who  bas  sufTered  violence  or 
injury  of  any  kind  is  kuown  to  be  dyinjj,  the  medical  attendant  should  at 
once  iuform  the  police  of  the  fact,  uo  tbat  any  deciaration  tho  paticnt  deairea  ^j 
to  make  may  be  taken  down  by  the  proper  aulhority.     Such  a  deciaration  is  ^M 
only  adinisaible  as  evidence  8ub8eqm3ntly,  provided  the  piitieut  knew  that  ^^ 
death  wa6  imminent,  and  believed  that  ali  ho])e  of  recovery  wa3  gone,  and 
provided  that  he  wa8  mentally  in  a  condition  to  know  the  nature  and  full 
piirport  nf  hia  dyiug  words.     Tho  mcdical  attendant  must  satisfy  bimself  of 
the  existence  of  Iheae  tbrue  couditiuua.     If  Ihere  ia  no  tiuie  to  prcx;ure  tbe 
proper  legal  functionaries,  then  tlie  medicjil  luan  should  bimself  take  down   j 
the  deciaration  in  tbe  preeence  of  two  ^itnesses,  being  oareful,  bowever.  ^ 
not  to  proujpt  or  auggest  anything,  but  meroly  to  write  down  the  ipsi^ima 
verha  and  gel  tbe  documt^iit  sigued,  if  possible,  by  the  patient,  and  thoee 
present  in  the  room. 
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iDENTrrv. — In  the  čase  of  dead  hodies  the  ideDtity  must  always,  if 
poasible,  be  detennined  before  commencing  a  post-mortem  examination,  and 
as  a  rule  this  is  done  by  relatives  or  friends  of  tbe  deceascd  in  the 
presence  of  the  mcdical  examiner. 

In  the  čase  of  .an  tinl-nown  body,  the  medical  examiner,  in  order  to  aid 
future  iil«Mitification,  niuBt  carefullj  note  and  deacril«  ita  external  appear- 
ance  in  regard  to  clothing,  ornamcnts,  general  conformation  and  nutrition, 
statute,  features,  diatribution  and  colour  of  the  htiir,  colour  of  tho  eyes, 
condition  of  the  teeth,  presence  of  any  defonuitiea,  cfcatrices,  tattoo  marka, 
or  peculiarities, 

Putrefaction  naturally  tenda  to  de8troy  sucb  evidence  of  identity,  but 
even  in  advanced  decomposition  valuable  data  for  identitication  may  bo 
ohtained  from  clothi^g,  htiir,  tecth,  the  prcscuce  of  deformities,  and  from 
the  akeleton,  ali  of  \vlucb  resist  reaolutiou  for  long  iterfods.  Kven  when 
ali  the  soft  tissuea  have  diaappeared,  the  8ex,  age,  stature,  and  the  esistenoe 
of  auy  deformity  of  bone  may  be  determined. 

Sex  will  bo  indicatcd  by  the  general  aize,  strength,  and  development  of 
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the  akeleton,  but  more  especiAlly  bj  an  examination  of  the  pelvia  in  Ihe 
casc  of  adulta.  The  lengtb  of  tbe  huir  ma^  also  alTord  an  iudlcatioD.  The 
age  of  a  akclcloa  muBl  bo  deteruiiiied  by  an  examiualion  of  the  lowor  jaw 
and  of  the  teeth,  ihu  atate  of  osaification  of  iudividiia)  bones  and  of  the 
cartilagee. 

Ciciurieea  and  Tattoo  Marks. — It  is  generali^  held  thnt  injuries  which 
ha%'c  iuvolvod  a  destructioD  of  the  tnie  skin  leuvc  pcrnianent  cioutricea, 
while  tatico  marka  alao,  which  have  beeo  produccd  hy  the  iutroductioD  of 
inaoluble  pigmenta  into  the  true  akin,  are  alsu  regarded  aa  (termanent,  thus 
aflbrdint;  valuable  evidence  of  identiltcation. 

The  detenmnation  of  the  identity  of  Uvin^  pergotut  is  a  matter  for  the 
police  oflicer,  Qxccpt  in  rare  instancos  nherc  mc^^lical  evidenco  is  required  od 
point«  relating  to  the  preaene«  or  abseuce  of  cicutrices  and  diaappearance  of 
tattoo  tnarks  or  deforniitiati. 

The  Identification  of  criminals  is  now  carried  out  in  most  counthes  in 
a  s^stematio  nianner  by  means  of  BertiUoD'8  method,  which  consists  chioflj 
in  taking  aud  clnaaifjing  certain  measuromcale  iii  each  prisoaer,  e.ff.  tbe 
length  aud  breadth  of  the  head,  the  leogtb  of  the  left  fore-tinger,  fore-arm, 
aud  foot;  or,  secondij-,  by  GaltoD'B  method  of  taking  (iu)^'r-prints,  or 
impretnioDB  in  ink  of  the  patterns  formed  by  tbe  minule  murkings  of  the 
superficiat  layer  of  ukia.  Such  patterns  are  constant  and  permanent 
throughout  life.  aod  differ  in  everj  individual 

A  combination  of  BcrtiUon'6  and  Galton'8  8yBtcm  probably  allbrda  the 
best  and  motit  certain  re^ulta 

Thk  Siunh  ok  Dkatii. — The  cbangee  whicb  occur  in  the  body  after 
dcath,  or.  as  they  have  been  called.  the  siffns  o/  death.  are  of  great  practical 
importance,  not  howevcr,  inasmuch  as  they  afibrd  evidence  of  tbe  nctual 
tuustencc  of  death,  but  becauae,  from  a  careful  considcratiou  of  the 
phenomena  vrhich  nccur  in  the  body  after  death,  we  are  enabled  to  solve 
or  eKplain  niany  questions  of  great  moment  and  medico-legal  signiAcance. 

The  deteniiination  of  the  exi8tenco  of  death  netni  ofTer  no  difhcuUies  to 
a  medical  uiau.  The  absolute  ceasutiou  of  retiplration  aud  of  tbe  hcart'B 
action  for  a  period  of  five  minute«  betokens  doith.  Only  cases  of  tbe  most 
profound  8yDcope,  and  pos8ibly  of  asphyxia,  give  rise  to  any  doubt,  vrbich, 
bowever,  can  be  set  at  rest  bj  the  use  of  tho  ntethoscope.  So-called  caaee 
of  bnrial  alive  rcst  npon  sleodor  evidence,  aud  are  impossiblo  whero  the 
uxistuoce  uf  death  haa  been  certiGed  by  a  prDpt!rly  qualil]e(I  mediual 
man.  Chaogos  in  the  poaition  of  limhe,  hicmorrhage  from  wounds.  etc,  and 
tbe  expulsioo  of  the  contents  of  the  pregnani  uterus  after  deuib,  are 
phenomena  ciuiily  cxplaiue^i  by  physical  laws. 

The  couaideration  of  tho  jKiat-mortem  ohauges,  via.  U^  of  temperaturt, 
rigiditj/,  hypo»taxU,  putre/attum,  wbich  take  pUce  in  a  bQdy,  is  cruefly  of 
importonoe  in  helping  us  to  decdde  the  que8tion  which  oonBtantly  aiisos  in 
medico-legal  piaotioe,  how  long  haa  a  Dody  been  doud  ?  and  also  beoause 
a  carefnl  (•tu(Iy  of  the  varioits  phenomena  hel[w  us  to  explaiu  muuy  appear- 
mnoea  which  are  liable  to  give  rise  to  erroneoua  opiniims. 

£oM  t^ien^tratun  or  poit-mortem  oooling  of  the  bod;. — Kscept  in  a  few  autm 
in  which  the  temperature  hita  l)een  obaerretl  to  Hac  for  a  Hmited  period  altar 
death  (t^tMiun,  cholera,  bnun  afTcctions)  the  Imdj  nt  onon  oommnncen  to  Iom  ita 
l)<!«t  wlu<n  bfc  drjMirU.  In  other  woroa,  tbn  lKM)y  tx-inK  nnw  irmnittifttn  iiintler 
ol«-y»(onhtmry  |>liyKir»l  lava  nud  auumr«  the  t«tiipi*r«lureuf  lIic  imHiiuni  in  which 
It  ti  plsood.  Ah  a  rule.  »I  Um  ordinarf  temperature  of  »  huuK>  tbis  rr<lu(rti(iii  in 
temperature  is  fto>omph»Jied  in  the  ooano  of  about  16  to  SO  boun,  bat  ilm  ratc 
of  c»oling  is  influenood  groatljr  b/  the  aurrounding  conditions,  e.ff.  thf  ontouni 
of  rlotlitnit  or  eoveringa  on  tbe  bMy,  tho  tAmp^tra^tum  of  the  air,  whothf  r  it  hns 
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boen  IvtDg  in  a  room  or  expo6ed  to  the  open  air,  etc.  luuoersion  in  cold  wftter 
niLturaily  cauHes  rapid  cooltn^,  nnd  hence  marked  coldness  of  the  bo<ly  Has  been 
deficri>>M]  as  a  charsotoristic  Ktgn  in  deAtti  liy  dmwning. 

Perenns  who  din  suddenly  while  in  rohuBt  htiiilth,  also  tliosc  who  are  stout,  cool 
leBB  quickly  ttian  the  lean  and  eniaciat^d,  and  per&ons  who  liave  died  from 
exhauBtiDg  diseasea.  Tho  very  yoang  and  the  &ged  cool  more  rapidly  than 
adults. 

If  a  hw\y  stili  retoina  Home  I>ody-heat,  we  can  onty  give  an  opinioa  tfaat  death 
was  receut,  aud  Gx  approximutel^  tlic  tinic  of  itt>  occurroiicc. 

Rigor  Mot-tit—po^imortjcm  n(jidity.--lmmeditttciy  after  deatb  ocoura  ali  the 
musole«  in  the  bouy  beoorne  flnocid,  the  lower  jhw  fAlIs,  tlie  itphincters  rel6kx,  the 
timba  are  perf0ctty  mobile.  Soniatic  death  liati  occurred,  but  the  tissues  Ktill 
retain  vitality,  f..g.  thn  muscirjt  react  to  electrical  stimuli,  the  gtycogen)c  function 
of  the  liver  continuc«,  and  a«  apen  in  cases  of  judicia]  hanging,  the  heart  may  con- 
tinuB  beating  for  half  an  hour  even  after  cotnplete  diviaian  of  the  »pinal  coni  and 
atl  the  internat  structure^  of  the  neck.  GraduaDv,  however,  molecuUr  death,  or 
death  of  the  tissues,  takes  plače,  and  in  u-shen-d  in  uy  a  Btiffimiiip  or  rigidity  of  ali 
the  luuacleti  \u  the  body,  voluatary  and  involuntarv— so  called  rigor  murtis.  Thia 
change  cotnes  od,  as  a  rule,  in  from  3  to  6  hoiii'8  nitcr  deatb,  and  is  due  to  coagU' 
lation  of  the  rayosin,  and  possibIy  nleo  to  an  inilueooe  of  the  uervous  sy8t«m.  Tbo 
niasoles  become  firm  and  stili;  they  stond  out  as  wbcn  slrained  in  exertioD,  and 
atso  oootract  to  some  ext«nt. 

Ri|^r  niortis  comes  on  gradually,  and  ui>unlly  attacks  tUo  muBctcs  in  tbo 
folIowing  order :  the  lower  jaw  and  nock,  tbe  trunk,  upper  limbs,  and.  last]y,  tho 
]ower  limbs.  It  passes  off  in  the  same  or^er  after  lasting  for  a  varying  penod  of 
tirne,  ii6tial!y  24  to  72  houre.  but  sometimes  it.  may  he  preaent  for  only  an  hour 
or  twn,  or  again,  niay  LiAt  for  ntanv  day.t. 

As  a  rulit  it  mar  hfi  iiaid  that  tne  narlier  it  comes  on,  the  more  quickly  it  dis- 
appears  in  any  individual  awe. 

Kigor  oiortis  has  been  tcrmcd  the  death-struggle  of  muscie,  and  this  tndicates 
the  chicf  cause  of  vatiation  in  its  tiine  of  ont-et  and  period  of  duration. 

In  huRlthy  vigorous  iiiu.s<.'It's»,  sucb  as  are  found  in  robust  pcople  suddenly  killed, 
i-igor  niortis  comes  on  sIowly  and  last«  for  «  oonsiderable  tirno,  vvhereaa  in  atatos  oi 
diKcase,  or  exhaustion  froui  illuess  or  fatigue,  tlie  molecular  Hfe  of  the  tissues  soon 
faiis,  rigiditv  apj>ea.rs  quickly  and  last«  a  oomparatively  short  tirne.  Other 
conditions  which  inHuence  rigor  mortiK  are  agt. — in  the  young  and  old  it  develops 
<]uickly  and  disappears  soon.  Tfmpii-atuit.^Go\6.  hastena  its  oriset  and  protracts 
its  duration.  Modt  uj  c/tir/i.— Depends  upon  the  statc  of  tbo  muscular  8y8tem, 
e.g.  whetber  death  has  been  sudaen  or  has  result«d  from  llngering  disease  or 
acute  ounslitutional  disburbance,  as  in  itifective  fovera,  etc.  In  tne  drovned 
ngtdtty  oftou  lasts  for  long  pcrlods,  wlii1o  in  douth  from  cortnin  poisons,  e.g. 
strycbnia,  a  similar  obsorvation  has  Ijcen  mado. 

The  invoiuntTiry  as  well  as  the  voluntary  muficles  become  rigid,  and  it  is  of 
importance  to  rememlier  this  in  relation  to  the  post-mort«m  esamination  of  the 
heart.  Rigiditv  in  this  organ  is  inHuenced  hy  the  same  conditions  as  in  the  other 
muscles  of  tbe  Dody,  and  iU  occurnmce  not  only  tend«  to  empty  the  heart  of  the 
blood  contained  in  it  at  the  tinu;  of  death,  but  the  rigidity  and  contraction  may 
give  rise  to  the  belief  that  pathological  hypertropby  oi  the  left  ventricie  exiBts. 

Cadaveric  tjiasm  is  a  name  given  to  denote  a  condition  not  infrequently 
observed,  the  causc  of  which  is  difficult  to  explain  8atisfactoriIy,  viz.  tlmt  in  some 
forma  of  death  the  period  of  primary  tlaccldity  of  the  muscles  (licforc  tJic  onset  of 
i'igidtty)  appeara  to  have  been  abseut.  the  body  or  portions  of  it  pasaing  at  once 
into  a  State  of  rigldity.  This  condition  has  been  observed  more  e8peciaUy  in 
cases  of  in]ury  of  the  head  and  neok,  and  in  certain  forms  of  acute  aufibcation, 
examp|ps  being  frequftntly  fumishod  on  the  field  nf  hattle  by  soldiers,  who  ajfter 
prolonged  exertiQn  may  be  found  rigidly  fixod  in  the  position  in  whieh  they  died, 
and  also  by  suicides  who  mav  be  found  clasping  tight)y  in  the  hand  the  knife  or 
pištol  with  which  they  havedestroyed  themselves.  Thia  hutt  appearance  is  usually 
re^srded  aa  slrung  pi-osuuiptive  evidence  uf  suicide,  sinct;  th«  possibility  of  a  hand 
being  made  to  gra»^  firtiily  and  rutain  a  weapoii  ufter  death  is  uiust  remote. 

Foft-morfem  (ifuiiti/,  hi/jHintasi«,  j>ost'nu/rtcm  »taininfi  is  due  to  the  blood  in  th« 
body,  after  tbe  ce«Haticin  ot  the  lieart'9  action,  obeying  the  action  of  gravity  and 
einking  in  the  ve&sels  to  the  mast  d^pendent  pnrt«.  It  i.s  therefore  a  purely 
phy8ical  phenomenon,  which  takps  place  throughout  the  wbrtle  lx)dy,  and  9hows 
itself  ext«mally  as  a  liWd  discoloration  of  the  ^kin  in  those  regions  which  are 
situated  lovrest^  and  intemally  as  a  oongestion  and  greater  succulence  of  the 
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tianiflB  uid  org&ns,  or  portions  oP  orgnns,  which  have  occapicd  the  niostdependeut 
ixwi(icm  afler  Ueatb.    Thus  u  hody  lying  on  ita  back  will  ghow  livi<iity  on  th« 
po:iteriur  sur£aoe   of   tbo  uvck,  trunk,  armu,   and    leffs.      In   those   pari«   which 
aro  pressod  upou  tbrou^b  tbe  weigbl  uf  tbe  bo<ly,  Uie  shuulders,  buttocks,  and 
cnivcs  of  the  l«tg,  Uvidity  is  abseut,  tbe  skin  aj^peariiij;  pale  and  amemic  amidst 
the  sarrounding  lividitv.      iVessure  exert«d  m  otbcr  ways,  aa  by  coneta  in 
women,  garters,  tthirt  collarii,  etc.,  may  ^ve  rise  to  appearances  whicD  have  beea 
regarded  with  susnicion,  owing  Ut  thtf  Ktrikin^  VAi-iutions  in  ooloiir  nnd  niarkiDKH 
thoB  produced.     1  no  more  blood  a  bndy  containa,  and  the  grejtt^r  iL$  tliiid)ty  afti?r 
daath^  the  more  marked  is  the  development  of  post-mortem  lividity  or  hypo«taHU. 
Thtti  in  caaes  of  suddnn  dealb  in  people  of  robust  health— in  al)  formM  of  deatl|| 
£rom  Mphyxia  (in  wbich  oiarked  lluidity  of  the  blood  is  a  charactemtic  poH^j 
mortem  appcarance),  lividity  is  eopt^iallv  wcll  ninrked.    On  tlie  other  hand,  iaj 
^OMes  of  deatb  froio  hitraorrhage,  and  io  tiioso  oonditions  aa»ociated  with  aiitemi* 

■  rapid  coagulatioD  of  the  blood,  Uvidity  develops  aIow|y  and  is  Icsn  distinct« 

ld  inay  1^  almofit  entirel^'  aluienL 
Thf  eohur  of  tite  lividity  dependa  on  the  colour  of  the  blood,  hence  it  is 
usiuUly  purplifih  red,  but  in  deatb  due  to  CO  and  HCN  poisoning,  the  blood  is  of 
n  pink  or  liright  red  hue,  and  the  colour  of  the  lividity  ig  porre&TX>ndingly  altered.i 
In  death  from  cold  and  expo8are,  and  aiso  in  coses  of  drowi))Dg,  tne  surfoce  lividi^' 
is  oft<>o  ligbt  red  in  colour. 

In  the  varioua  organti  of  the  body  a  similar  alteration  in  the  distribution  of  the 
blood  oontaineri  by  them  ocoura  aft«r  death,  and  give.s  nne  to  a  deeper  colour,  aa<r 
graater  succulonce  aud  fulness  of  the  vesacls  in  the  lDwer  portions  aa  oompared 
with  the  upper  The  nppearance  thua  produced  is  apt,  more  aitpacially  in  the 
lungs,  to  give  rise  to  tbe  opinion  tbat  we  have  to  deal  \rith  a  condition  due  to 
diseaac,  and  čare  uiust  thureforv  be  «xercisod  to  attributc  such  hypostatic  con* 
gestion  to  its  propcr  eauHu. 

The  blood  comnienoes  to  gravitate  immediat«ly  ofter  death  boa  ocourred,  but 
the  discoIorAtion  of  the  skin  nAturally  takes  some  timu  to  appear,  asuatly  0Dly  a 
few  houra,  and  gradually  increaM^s  in  inten-iity.  If  the  position  of  a  body  is 
altered  vithin  a  fevr  houra  after  death,  and  so  long  aa  the  blood  is  atill  Hnid. 

Satcbea  of  Uvtdity  wbicb  have  alrua«]y  apjieared  n)ay  be  mode  to  disappear  and 
evelop   upon   what   ia   now   the  most   de[>endent   aurfaco   of   tbe   bo(ly.      Afteri 
lividity  ia  once  well  develo[>ed,  however,  chauge  in  the  poaition  of  a  bodv  can-j 
not  malerially  alter  the  distribution  of  the  gravitated  blood  and  hence  valual 
evidenco  as  to  thu  position  which  a  body  ha«  oocupicd  aft«r  deatb  is  obtainod 
noticiiig  tbe  position  of  tbe  poat-mortem  lividity.      Fre(iuently  in  caaca  of  ovc 
laying,  attention  to  this  point  may  atford  corroboration,  or  tbe  opposite,  of 
motliers  atory  aa  to  the  modo  of  death. 

Distinetum  hHween  Fott-rtiortem  LividUt/  and  Brnite*.— In  caaes  of  murder  thenj 
ia  no  more  important  procedure  to  be  observed  at  the  poat>mortem  examinatjon.) 
than  to  diatinguiab  between  a  recent  bruise,  the  reault  of  violence,  and  post- j 
mtntvm  lividity.  However  simple  the  diatinction  u]ay  appear  in  certain  caM%j 
thero  is  Dn1y  om  way  of  al;9olutcly  dilTcrentiuting  the  two  condittona,  viz. 
locising  the  skin  and  Kubcutan(.'ouH  limuea  at  tbe  tijK>t.  Hv  thin  nicans  wo  . 
at  once  vhetlitT  we  have  tu  deal  vrith  an  extravaaation  of  blou«l  inio  tbe  tiaat 
(bruiae),  or  uiorcly  a  congestion  of  blood-vessels  (poKt-uiurtcni  lividitv).  A  brutMJ 
taay  oi  oourae  present  otlier  pointa  of  dittinctioo,  such  hh  irijury  of  tbe  cutieleaii4j 
nreJlIng,  while  an  older  hruiiie  may  Khow  nuancea  of  (.nilour,  but  it  is  a  good 
to  incbte  ^very  BUA-picioua  diiti-oloration  under  oll  cirruniatancea. 

Putrt/očttrtn.— TU«  laat  jKMt-mortem  phenonienon  and  the  most  abudute  aigtk 
death  ia  putrefaction. 

After  rigor  niortia  has  puaed  00*,  the  muacles  again  beconte  perfectly  flacctd, 
but  with  thii  rliatinction  aa  oampared  vvitb  tbe  nAcri'tity  pir^nt  imnip(liatcly 
aft«rdeath,  vtz.  tbat  thfy  no  longernmct  to  stimuli ;— tbey  nredcad,  andcoinmeno-i 
lo  undergo  n^ilution  or  docomposition. 

Tbe  hrst  aigii  of  putrefaction  uaua]|y  oliaerved  is  a  greeotth  discoloration  of 
the  lower  part  of  the  abdouien,  except  in  death  br  drownirig.  when,  aa  a  rule«  th«. 
rbange  is  firat  aeen  in  the  neck  and  faoe,     The  gn^n  dinooloration  spraada] 
ornr  the  ahdomcn,  whicb  beoomes  diatended  with  gaa,  the  skin  of  tbe  neck,  ehnl^ J 
and  upper  limha  thon  baoome  groenlah,  whil«  the  uirger  vnaaala  show  throogh  tbaj 
akin  aa  dark   iiTfguUr  lines,  and  tho   rabcutanflous  tiasues  feel  spongv  from 
pulrefaclivti  empbysuraa,  uioro  m[i«M:iatly  vrbitrti  th«  t«Jttnre  ia  looMi,  aa  in  tno  neck 
aod  aorotum. 

The  L-uticle  bocotnaa  inoul,  miaed  in  bolhe,  uul  peds  off  «uUy  —  grmdttally 
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tite  skin  bocomAs  darker  in  colour  and  more  and  more  dktended  and  disor^anieed 
until  it  pivea  way,  allowing  of  tho  oscape  of  the  containod  gasps,  after  which  the 
various  soft  parts  rapidly  underf^o  re^iolution.  Internally,  decomposition  of  the 
various  atructuras  and  orsans  is  likewise  proceedinK,  but  it  advnnces  in  theni  wttli 
varyii)g  rapidiby,  depeniling  1argely  upon  the  toosene:««  of  th«ir  texture  and 
amount  of  blood  contamtxl  by  them,  condilionH  wliidi  nmUjnally  hasten 
rOBolutioD. 

The  stomach,  Uver.  sploen,  and  intestines  are  tlie  first  organs  lo  show  signis  jrf 
deoomposition.  TKe  lungs,  heart,  atid  kidiieys  are  more  resistanti  and  niay  remain 
racognisabl(}formnny  n-eeka,  or  Aven  iDontliK,  after  deatb.  Theut«ruH  iKoneof  the 
most  resistant  organ«  in  tho  body,  and  in  the  c&sfi  of  Harriet  Lane,  murdered  by 
Wainwricht,  wa8  found  i-ecoTnisablo,  and  capable  of  afTordinc;  infonnation  relattve 
to  her  idetititv,  a  year  atter  her  murder.  Hair.  teeth,  nonen,  may  Ire  found 
practicHlly  unaltered  aft«r  i;iany  year».  The  accumulatlon  of  asLses  of  putrefaction 
ui  the  variouB  cavities  uf  the  body  uiay  exurt  verv  considf^rabk;  preaKurc,  and  thuB 
wc  frequently  seo  an  escapu  of  bloud  stoiued  frotli  froin  tiu!  moutli  and  notse,  due 
to  pressure  01  tlio  dlaphmgiu  upvards  by  the  distension  of  tho  abdomcn,  the  same 
oause  also  tending  to  ein^ty  the  lie<art  oi  it^  cuntained  blood  by  forcing  it  into  the 
large  vessels,  whi!o  it  is  importaivt  to  note  tliat  tlie  contenta  of  the  t>tomach  ma; 
be  lorced  op  the  tesophaguA  in  a  stmilar  mannnr. 

The  conditions  whicii  inlluom-e  the  onsut  and  progress  of  putrefaction  are 
Tuanifold.  Tho  primary  cause  is  of  coiirse  the  preseiioe  of  liacteria,  and  henoe  it 
inay  be  stated  generally  that  any  conditions  wmch  pi-cvent  or  retard  their  accesa 
to  thfi  body,  or  the  presenoe  of  conditions  unfavourable  to  their  growth,  i/w>  /aeio 
retard  putrefai;tion. 

Thus  burial,  iminersion  in  water,  even  covering  of  tlie  body  with  tigbt-Gttio^ 
olothcs.  delny  putrefaction. 

Cold  retanj3,  and  waru]th|  e9pecrally  wlienaccompaiiied  vrith  moisture,  favoui-s 
deoouipoiiitiun.  The  coiidition  of  the  body  nnd  Uit:  cause  of  death  aiso  exert  a 
great  influonce.  Certain  discasotl  states,  KUch  »s  bcpbiciciniu,  dri)pfiy,  aeute  fevers, 
cauBe  rapid  pittrofaetion  ;  while  pcrBons  whose  tissucs  ure  badly  noui-ished,  or  de- 
generat^,  aa  in  chronic  alcohobsm.  quickly  undergo  re-sohition.  Spare  pw>ple, 
newly-born  chiidren,  the  aged,  and  those  djing  frora  chronic  diseases,  genenuly 
decomrMHte  slowt7. 

Bodios  which  have  bonn  ezpoaed  to  ntuch  violence  decompose  rapidly,  but  if  & 
conaiderablc  loss  of  blood  bas  taken  place,  this  tends  to  produce  an  opposite  eOect. 
In  death  frooi  c<Ttain  poisoiLs,  cg.  arseoic,  the  botiy  is  sald  to  reiuain  freeh  for  a 
long  perioil,  but  tliis  result  can  ouly  occur  after  prolonged  administrution,  and  not 
in  caHos  of  ucuto  fioisoning. 

It  is  impoBsiblo  to  tix  definito  iMriods  of  tirne  for  the  onset  and  progreso  of 
putrefaction.  In  this  country  the  Hrstgreen  discoloration  of  the  abdomen  uaually 
appeara  in  from  SI  to  72  hoors,  and  tbe  8uliKequent  progresa  depends  on  the 
surrounding  conditions  and  intluenceM  mentioned  above.  In  exceptional  coses,  in 
suinmer,  the  wbole  body  mav  be  greou  and  distendod  with  gas  witbin  24  bours, 
while  sutnetimes  in  winter,  atter  the  lajjse  of  a  week  a  bo«ly  may  sbow  no  alteration. 
8uuh  fucUt,  viz.  the  variations  observcd  iti  bodies,  dead  froui  tlie  saube  caube  for 
the  same  nuinl>er  of  hours,  and  placed  undor  the  same  c^^udiliotu?,  niako  it  im- 
possiblu  to  spuak  doguiatic:ally  aa  to  the  jM^nod  of  tirne  M-hich  haa  elapsed  since 
death. 

/'vtt^factiim  in  umta'  difCen  from  that  in  air  inasmuch  aa  it  take-s  pUce  more 
a]owly  nvving  to  liact*ria  l>ning  more  or  less  excUided  fi"Om  tbe  body,  and  nractically 
it  may  be  fUiid  that  tlie  chaiige«  take  plače  twic«  as  Klnwly  or  in  air.  (>i  coarse  if 
a  bodj  is  only  partially  iraniersed  or  is  Hoating  on  the  surfoce,  putrefaction  will 
sdvuice  more  rapidly. 

It  hftH  been  generali^  nbserved  that  putrefaction  in  the  drowned  appears  iirst, 
aud  advanceu  niust  ra])idly,  in  the  iieck  and  fa>L'u,  and  it  is  a  frequent  oceurrence 
for  bodies  to  be  recovfrcu  from  vvater  with  ueariv  the  wholeof  thesoft  partsof  the 
faoe  and  expofied  hands  and  feet  de.stroyed,  while  the  trunk  and  lim)>H  which  are 
covered  by  clothfs  niay  prp-sent  an  alniuHl  iiei"fectly  fresU  appearjince.  This  is 
accounted  for  partly  by  tho  ear!y  onset  of  putrefaction  in  the  faco  and  neck,  and 
also  by  the  action  of  mts,  tish,  etc,  from  the  latter  of  wluch  causes  the  clothing 
aSbrds  an  eflectual  protection.  Hoflever  shght  the  putrefnction  may  appear  to  bc 
when  a  lKxly  is  recovered  from  wBter,  it  must  be  remenil>ered  tliat  un  HubBequent 
expoKure  to  the  air,  putrefactive  changus  take  pluee  witb  great  rapidity,  aud  hence 
it  18  iniportaiit  to  sL-cure  ideiitificution  of  the  body  an  soon  as  potitiible. 

A  chauge  which  is  sometimes  fouod  in  bodies  which  have  been  lying  in  water 
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tloil  is  tlie  iransforniation  of  Uie  aoft  imrts  into  o  waxy  or  cbeeee-Uke 
gobstAnce  caJled  (uUftoe^re.  The  whoIe  bndy  or  purtioas  of  it  may  be  to  trans- 
formecJ,  tbe  parta  retaining  their  originat  &hape  and  furui.  It  is  a  very  permanent 
Hulutance,  hos  Httle  or  no  ftmell,  and  require«,  in  tliis  climate  at  any  r&t«,  a  con- 
sidemble  tirne  (jux  weeks  to  siz  monthii)  to  foitn  (aee  also  "  Ariipocere,"  vol.  i). 

MummiJicaiOm. — Instead  of  a  body  undergoing  the  usual  colbqaativ<i  decompon- 
tioti,  it  luav,  wl]Ou  expa«ed  to  a  (iry  atmosphent,  mutnmify  or  desiccate.  The  body 
drios  fiud  šiiriveU  up,  and  wb6n  tbe  pn>cutts  ia  i-omplfUHl,  it  tcndit  to  cruuible  to  u 
fine  dast.  There  \a  littlv  or  no  ainof)  duriiig  the  procvss,  which  ia  tbis  couutrj- 
aeidom  ooourB  except  ia  the  čase  of  the  bodies  of  tiifnots. 

£!ffčei  cf  /'ušre/iutioH  on  Jr^ufiet,— One  of  tbe  tirst  eSects  of  putrefactioD  in  the 
body  ia  to  causn  a  transudation  and  imbibition  into  surrounmng  ti£sue»  of  the 
blood-colourinir  nmttorand  serum  from  the  vcs^cls,  and  hence  witn  theadvance  of 
putrefactton  ali  the  orKsos  and  tissuea  present  a  uniformly  ditlused  pink  or 
reddiHli  uolonttion,  nnd  in  tlie  seroua  cavitiea,  e.ff.  pericardium,  plears,  aodomen, 
a  quaaiity  of  blood-titaiued  tluid  ia  fotind. 

In  extravasat«d  blood  the  aam«  procesa  of  transadatioD  and  iuibibiliun  takes 
plaoe,  and  thus  bruiaoa  inay  appear  to  increue  in  aiie  and  become  murv  distioct 
af  ter  death. 

In  the  stomach  putrefacUve  ohangee  ii.«.  transudatjon  and  imbibition  of  the 
blood -colouring  matt«r,  and  transformation  of  hcemt^lobin  into  methiemoglobin 
and  ha>DMtiu)  Ktve  riM  vcry  £requently  to  appearancos  aud  di&iX>lorations  wbich 
are  liable  to  be  mislAkcn  for  tbe  eueots  ot  poisoninfj.  The  untformity  luid 
diffuaenesa  of  the  discolomtion,  abeenoe  of  oapil)ary  injoction,  »nd  of  injury 
to  tbe  muoons  membrane  will  genemlly  indicate  th«  natare  of  the  appoarance  in 
such  casee. 

In  injurio«  where  thnre  has  ht-nm  diviaion  or  deatniction  of  tiasDes,  evidence  of 
the  injury.  and  iu  natuifs  may  reniain  even  in  advancod  atu^  of  patrefaction, 
altbougb  it  wiU  be  iiupo^ible  to  dccide  whether  it  waa  produccd  during  life  or 
■fter  (h-.-ith. 

Uuring  rocent  years  a  study  lias  bcen  niudc  of  the  insects  wbich  attack  bodiee 
after  deuth,  or,  as  M^gnin  oalls  it.  the  Kauua  of  tbe  Cadaver. 

Rrouardel  testi6e«  to  tbe  good  resutts  whicb  havo  accrued  in  several  ca«eR  from 
a  atmly  of  these  insert«,  whereby  a  cloco  approximation  to  tbe  aotual  date  of  death 
vas  obtained  Ion  g  after  its  occurmnce.  DifTerent  kinds  of  insect«  are  attracted 
to  tho  body  by  producta  formcd  at  succesinv«  stages  of  putn-'faot  iuii,  and  bence  by  a 
knowledKe  of  tuL«  fact  and  of  onton)ulo^y  it  is  passible  witb  considerable  accuracy 
to  eatiuutte  tht.*  norimi  of  time  whiL-b  comcidea  witb  the  prcKence  of  various  inaecta 
Mld  larvie  fuuiul  uuioug  the  reiuaiiis. 


Omrnai  Commdentioiu 
Caum  o/Jkaih 


W0UNDS  AND   INJCRIKS 

111   \  Arciilenl,  Suieidt,  or  Murtitr  4  iS 

Ali     Ante-  und  Postmrrt^m  Woimd$     .     41A 


Ofnfral  ConMdtrations.— Tho  term  vround  in  a  legal  senne  iucludea  auy 
form  of  injurj  caiised  by  violence,  the  wordB  of  the  statute  referring  to  thifl 
Hubject  being,  "  VVhoaoever  BhoU  bv  auy  muaus  what8oevčr  wouDd  or  causo 
gridToua  botlil^  htunu  to  a  persoo.'  Tbua  uot  ouly  ure  vouudit,  mirgicaU/ 
ao  oalled,  riz.  inciaed,  coDtuaed,  punotured,  and  lacajrated  vvouudH,  included 
in  the  meaning  of  tbe  statute,  but  alao  bruiaoa  without  injur)*  to  tho  akin, 
conouMuona,  fraotures,  rupturei)  of  intcruul  urgaus,  burns  UDd  lujuhe«  pro- 
duccd by  firo-amia  U  ia  also  cut  DticuK.<Aary  llml  auy  wi:a|K>u  should 
ho  t!mpluyiN]  in  ord<.T  1»  produue  -vrouading,  thu  worda  of  tho  Htatute  being 
"  by  any  uieanK  whatHoe>'or." 

The  uae  of  &  woapon  in  an  aaanult,  eflpecial)y  one  veli  ksown  to  be 
capable  of  intlietiag  seriouH  injury ,  sauh  aH  a  koife  or  firo-arm,  ia  undoubtodly 
rogarded  ua  au  aggravaliun,  hiuco  il  indicate«  moro  or  lum  ioteiil  to  do 
aeriouB  injury,  bul  pnx>f  of  tho  use  of  a  epooial  woapon  ie  o<>t  noceiwiry  iu 
chaim  of  aaaault.  tbu  rosidt  of  tho  violenoe,  honrever  oausud.  aud  tho  intent 
r^uuting  u  a  rule  the  gravit/  of  the  ofTeoce. 


412 


MKDICINE.  FORENSIC 


In  giving  evidence  in  cases  of  woanding  or  injurj,  the  medical  vitnoes 
will  usuallj  have  no  difficulty  in  coaveying  to  the  court  hia  opinion  as  to 
tho^graviCy  of  the  iDJury  in  any  iudividual  čase.  In  ali  casea  wh6re 
there  is  dmiger  to  li/e  thia  fact  rfiould  Im)  at  once  intimated  lo  the  (Kjlice — 
firetly,  in  order  that  tlie  čase  niay  not  be  disposed  of  8ummarily,  bo  that  a 
charge  of  murder  or  mauBkughtor  may  be  preferred  in  the  event  of  the 
death  of  the  iujurcd  party ;  and,  aecoudly,  in  order  tliat  a  dyiug  declaration 
ma,y,  if  post^ible,  bu  takeu. 

in  forming  an  opinion  as  to  "danger  to  life,"  it  must  be  borne  in  mind 
that  imnuDent  danger  is  meant,  not  the  posaible  death  of  tbe  person  from 
'Some  remote  or  8ccoudary  causc.  Thus  a  conipound  fracturc  of  the  skuU 
or  a  niptufB  of  the  iutestiue  would  be  unidoubtediv  immiueutly  dangerous 
to  life,  while  one  wouId  Hcarc.ely  descril«  as  snch  a  fracture  of  ihe  ribe  or  of 
the  thigh,  althougb  both  frequeDtly  ead  in  death. 

It  is  often  an  advantage  in  giving  evidence  od  Injurics  in  civil  coees  to 
have  Boaie  8y8tcm  of  claasification  in  mind,  and  tlie  foUowing,  takeu  from 
the  Freneh  eode,  is  usefu!  for  the  purpoae : — 

Ist  Glasa   SliglU,  %£.  not  incapacitating  from  work  more  thau  20  days. 
2nd  Glasa  Serious,  i.t.  incapacitating  from  work  more  than  20  day8. 

(a)  Completcly  curablc. 

(6)  lucompletely  curable.  

Srd  ClasB.  Af<rrtal. 

CoM&f^  of  Death  from  IVounds. — In  cases  of  death,  as  a  resiilt  of  violence, 
it  ia  essentlal  that  the  actual  causc  of  death  be  detorminod.  It  is  not 
Hufilcient  to  »tate  that  a  certain  injur^*  pruduced  death ;  the  reusou  why  death 
resiilted  from  the  injiiry  muat  be  deterniined.  lu  Tnany  cases  there  is  no 
difficiilty  in  at  once  discovering  the  cause  of  deatli,  but  in  others,  eBpecially 
where  the  injurics  appoar  to  be  alight,  and  not  of  a  chnraoter  usually  regarded 
as  fatal,  Ihe  queatiou  ia  not  ho  eaaiiy  anHWtired. 

M^e  may  cla»iify  tbo  cauaos  of  dnath  into  primary  and  HttCiondary. 

Primary  cav^es  are  hicmorrhage,  shock  and  injury  to  a  vital  organ. 

ffcemorrhage.—lhie  cause  is  uaually  apparent,  and  apart  from  external 
evidence  of  copioua  bleeding  it  is  characterised  post-mortem  by  (1)  vcry 
faint  and  eiruuniscribed  Uvidity ;  (2)  pallor  of  Ihc  lipa,  canjunctivic  and 
I11UCOU8  ineuiltranes,  aud  general  blanching  of  the  body;  (3)  emptines«  of 
the  heart  and  great  vessels  from  blood;  (4)  marked  decrease  of  blood  in  aH 
the  internal  organs,  giviug  tbcm  a  pale^slirunken  appearanco. 

In  bodies  umch  decomponed  absence  of  blood  in  the  heart  and  largo 
vessels  does  not  nece8sarily  betoken  death  from  hiemorrhage,  aa  the  blood  is 
the  first  ooDStitucnt  of  the  body  to  disappear  in  putrcfaction. 

The  amount  of  blood  lost  does  not  uccessarily  deterniiiie  tbe  cause  of 
ileath.  A  Hudden  losa  is  more  fatsil  tlmn  a  Iosk  aniounting  tu  ttie  same  quantity, 
effiised  gradually ;  while  a  loss  of  blood  that  may  prove  fatal  to  one  person  does 
not  nece8sari]y  causc  death  in  another.  A  strong  robust  person  may  rocover 
from  a  losa  which  is  fatal  to  a  veak,  antcmic  woman.  The  amount  lest  must 
alwayH  ha  conaidered  in  relation  to  the  age  and  couatitution  of  the  person 
affected.  A  jierson  mny  dio  from  hinmorrnage  without  any  esternal  loaa  of 
blood,  as  in  wounds  of  the  tlioracic  vessels,  and  in  ruptures  of  the  liver  or 
of  extra-uterinc  gesUitioua.  The  aitnution  in  wliicli  blood  is  cHuaed  is  also 
of  iuiportance  bolh  as  regarda  the  aniouut  of  blood  and  the  faUil  reault,  as, 
for  example,  in  apoplexy,  or  in  hsemorrhage  into  the  pericardium,  wliere  the 
eSUsed  blood  acts  mechanically  by  preventing  the  heart'8  action. 

It  muat  also  bo  borne  in  mind  that  in  t^oses  of  severe  mallreatment  the 
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total  quaQtity  of  blood  lost  from  several  Btnall  vrounds,  or  effused  in  tlie 
form  of  bruisea  in  vanous  parts  of  the  body,  maj  be  sut&cieDt  to  produoe 
dealh  from  btcmorrhage. 

Sfiock. — In  sliock  aeath  result«  from  [iaralysi8  or  eudden  stoppage  of  the 
lieart.  caiised  reflexly  Ihrough  ezcesBive  stiniulation  of  peripheral  senaorj 
uerves.  Death  from  sfaock  moat  ofteu  results  from  severe  mjuries,  but  it 
may  iileo  occur  from  comparutively  slight  injuries  or  violenco.  The  poat- 
luorUuu  apptiaraucea  are  uot  chai-aoteriutic,  and  pracLicallj  the  diagnosis 
most  be  based  upon  the  nature  of  the  violence  and  circumstancee  of  the 
oase,  combined  with  the  absence  of  nny  pathological  coudition  autficieut  to 
aocount  for  death.  A  point  of  Importance  to  i>e  kept  iu  view  ia  the  tirne 
whicli  elapat«  between  the  intlictiou  of  the  \'iolence  and  deulh,  the  lapee 
uf  HDy  considenible  interval  rendering  death  from  other  cauee«  more 
probable. 

llie  conditiou  of  the  heart  shoold  alway8  be  carefully  eiamined  in  such 
csaea,  since  sudden  death  is  very  common  in  diseased  statea  of  the  organ, 
more  espc4:iiilly  wheu  fatty  degeaeratiou  of  the  musule  is  preeeDt. 

Deuth  from  ahock  somctimea  occura  after  verv  alighl  violence,  which 
leavee  qo  trace  u[>ou  the  body,  e.ff.  a  bluw  ou  the  epigastriiim  or  on  the 
toetielee,  while  it  has  alao  occiirred  from  such  a  aimple  operation  as  making 
a  jMT  vojnam  cxumination.  although  in  Buoh  oasee  the  fatal  shook  is  prob- 
ably  analogous  lo  bhut  which  rcsiilts  from  great  mental  emotion. 

l%jury  lo  a  Vital  Orffan. — 8uch  as  the  braiu,  »pinul  cord,  the  heart,  and 
UmgB. 

Sometimee  the  cause  of  death  is  found  in  some  pre-exieting  palhological 
conditiou,  aucb  as  heart  diseaso,  rupture  of  au  aneury8m,  apoplexy,  etc  In 
stich  casea  the  queatiouB  which  the  medical  exainiutir  will  ha\'i!  to  aoswer 
vrill  be — (1)  Waa  the  violence,  apart  from  the  diaeaaod  condition,  in  itBelf 
capablo  of  causing  death,  or  producing  serious  injury?  or  (2)  I>id.  the 
violence  L-outribute  to  or  accelcrate  death  ?  In  such  cascs  the  law  lays  Blrass 
upon  anv  evidence  of  malice  or  intent  to  injurc. 

Secondary  Can-nts  of  J)eath.  —  Tht»o  inulude  inflammatonr  proceesee, 
meuingitis,  pneumonia,  peritonitis,  septica^mia.  pyaimia,  erysipelaa,  tetanus, 
delirium  treuicns,  exhaugtion,  surgical  oporations,  otc. 

Aocording  to  EngUsh  law  a  man  is  ausverable  for  the  death  of  any 
person  he  hiu)  injured,  pro\-ided  death  takes  plače  within  a  year  and  one 
daj,  and  is  attributable  directly  or  indirectly  to  the  violence. 

Some  8econdary  canaee  of  death  are  piraclicany  unavoidablc,  e.ff.  periton- 
itis in  vrouuda  of  the  inleatines ;  others  aro  avoidable,  or  the  chaucee  of  their 
oocurring  are  remote,  «.^.  t«Lanus.  Diilirium  tremena  ia  the  result  of  a  man 'a 
previous  intcmperate  habita ;  an  opemtion  may  not  be  peKormed  in  os 
favourable  Hurroundingu,  or  m  skilfullv,  as  modern  advancea  in  aurgery 
demand ;  huL  with  reference  to  ali  theae  oonsideratioiiK,  thu  Iaw  maintaimt 
the  vipw  that  a  person  wlio  inflicts  violence  on  auoiher  must  ahide  by  ali 
the  consf^tiencea  of  his  act  Onlv  vrhere  it  can  1«  pmvod  that  the  Becondary 
uftuae  of  death  wa8  due  to  the  wilfiil  disregard  of  ordinorj  čare  on  the  pari 
of  a  [Hfctient  after  due  waming  of  ihe  conaequenctia  is  an  aocusiud  pervon 
relieved  of  rt«ponHibility.  With  reference  io  the  reisponubility  of  medical 
mea  for  t-he  death  of  a  jvitient,  as  the  result  of  an  operation,  evidence  iu 
auch  u  casf  must  prove  not  more  want  of  ekilt,  nur  oven  that  death  waa  due 
Lo  a  mistaku  un  iho  \)urt  of  a  medical  man.  bul  tlmt  there  vraa  graoB 
oarelesBnaas  or  ignonutca  and  diiiregard  of  ordinary  recogataed  mles  of 
pnmtioo. 

7%«  QiU4tu>n  o/  Accid«nt,  Suiei^f,  or  Murder. — In  atl  forms  of  violent 
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death  a  deciBion  on  tbis  questaon  is  of  primary  importtmce,  sinoe  it  at  once 
detenuiues  the  aubee^uent  procedure.  The  chief  pointa  which  will  hcip  to 
decide  the  quefltton  in  regard  to  wound8  ure  tJie  «it»iatinn,  direi:tion,  aaiure, 
andextentof  the  wound,  togetherwith  aconaiderationofthe  circnmstancesof 
the  čase,  sucb  aa  the  positioa  of  the  body  or  weapou,  marks  of  blood  upon 
clothes  and  aurroundiDg  objects,  nod  }iuttlly  the  preseuco  or  ab»cuce  of  signB 
ofafttruggle.  With  refe.rencB  Lo  llie  saliilion  of  Uiis  (luestiou,  mueli  wiU 
depond  upon  the  comnion  eenso  and  acumen  of  tho  eianiiner  in  each 
particular  čase,  but.tbe  foIlowmg  general  considerations  must  be  kept  in 
mind. 

Situalion  of  the  Wtmnd. — Accideulal  wouuda  viay  be  BiLuated  practicallj 
anywhere,  and  the  circuinstanc^s  vnW  generally  afford  8ufficif>ntly  clear 
evidence  of  llieir  itccidental  nature.  The  suicida!  woTind  is  usuiiUy  situated 
in  the  front  of  tlie  body,  in  an  oasily  acccsaiblc  and  vilal  position.  Thua 
the  hejid,  throat,  aud  chest  are  favourite  silualionH;  on  the  other  band, 
extraor<linary  ami  mopt  unUkely  parta  are  »ometinies  ehoaen  by  suicides, 
eflpecia,lly  by  the  insaue.  Homieidal  injuries  may  be  in  any  port  of  the 
body. 

Direciion  of  the  Woiind. — This  is  a  most  importanl  point  to  decide, 
and  in  pcactrating  woxmd8  the  dirt-ction  should  be  detennined  by  a  disBec- 
tion  of  the  surrounding  parta  rathur  Ihan  by  posaiug  probea  into  the  wouud. 
Ali  descriptions  as  to  sizo  and  direction  must  refer  to  well-rect^i8ed 
anatomical  landmarks.  Some  directions  of  wound8  are  consistent  with 
Buicide  by  a  right  or  by  a  left-hauded  person  as  the  caso  may  be,  others  are 
unuBual  in  suicide  aad  beuce  preauuiptive  of  murder,  wliile  \vounds  having 
oertain  direction  we  may  decide  at  once  could  nnly  \>e  produced  hy  tho 
'liand  of  another  pereon. 

In  cut  throat,  a  wound  running  frora  imincdiateLy  below  tho  acgle  of 
the  jaw  upon  the  left  aide  downward8  and  forvrards  across  the  middle  line 
of  the  nock  al  thi>  level  of  the  ujijM^r  bordcr  of  the  thyroid  oartibi^  is 
t}'pical  of  auicide,  whereae  a  wound  running  froiu  lielovv  upwartl8  and 
across  the  neck  is  uniisual  in  siiicide  and  presumptive  of  homicide.  Suioidal 
ifftaba  of  the  chest  usuallj  run  from  above  downwards  and  iuvraitlB,  and  a 
direction  from  below  upwarda  aud  innurds  Hliould  exciie  suspicion. 

NalUTR  and  Extf.nt  af  JVounds. — The  nature  and  exteut  of  some  injviriea 
are  quite  irreconcilable  \vith  accident  or  suicide,  and  \ve  bave  no  ditficulty  in 
attributing  them  to  violence  inHicted  by  another.  It  is  true  that  suicidea 
may  iuUict  e.xteiiaive  injuries  n{>ou  iheiuselves  by  jirecipitation  from  a 
height.  but  even  whero  tb«  ciitu nista nces  render  this  possiblo,  the  injuriea 
in  their  nature  and  extent  may  be  inconsistent  witb  sucli  a  mode  of 
prodne  tiou. 

In  conaideriug  the  nature  and  exteut  of  iujuriea  we  muat  alwaya  have 
in  view  their  reiative  ]>ower  to  canse  death  rapidly,  or  to  prodne«  un- 
consciousness  and  iuability  to  perform  uiovemeuts,  aince,  whiIo  a  suicide 
may  cauae  a  large  nuniber  of  severe  wounds  upon  himself,  it  is  highly 
imprubable  that  be  cauld  produce  two  or  more  \vouuda,  earh  of  which  woidd 
cause  rapid  unconBciouaneaa  or  prove  immetliately  fatal. 

It  cannot,  however,  be  too  8tronply  insistcd  upon  that  suicides,  and 
e8peciaUy  insane  people,  have  causcd  upon  themselvcs  injuries,  which  from 
their  exteiit,  aituation,  and  nature  are  almoat  lfeyoud  credibility ;  and  henoe, 
even  in  the  caae  of  injuries,  wlHch  appear  to  \ta  only  t^ipable  of  production 
by  a  second  party,  caution  should  bo  exercised  in  espresaing  a  de&iite 
opinion. 

With   regard  to  the  c-irc-umsianlial  evidence,  viz,  the  poaition  of  the 
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bodj,  and  of  %  wmpoa,  miirics  of  blood  aod  tnoes  of  s  slniggle,  tbe 
endence  of  a  mfiiiral  mao  irill  onlj  be  of  nal  valu«  if  he  bos  ati  o^^rtuoitj 
of  obaervin)^  \he  beta  foc  himadf  befora  tbe  bod^  or  tbe  Ueus  is  in  anj  «mj 
intafn^  with.  The  evidenee  of  a  canfal  obaarrar  ia  soch  maUaa  maj  m 
of  tbe  ntmost  imporUnoe,  and  tbe  datj  should  not  be  rekgRted  lo  a  potio«| 
offioer. 

Tbe  poatttoa  of  a  bod;  maj  be  inconaisteiit  vith  a  snppoaed  aoddent  or 
wiUi  soicide,  ibos,  tat  exaiii[ile.  wbeii  it  is  found  witb  aerere  contnaons  and 
bacCareB  apoo  it,  in  a  plaoe  wbere  there  waB  do  poasibiUtj  of  a  faU  ot 
maSku  eaoae  prododng  tbem.  Tbe  position  of  a  weapoo  in  ngud  to  a 
bodr  B»y  be  of  great  flignifieance :  if  found  tirmljgTa)ipediaUteband.tfaisi8 
erioBnoe  verj  stro^j  pnaomptne  oT  soicide ;  vrhile  in  ali  caaas  of  saicid«  ] 
whefe  tbe  woond  is  a  mortal  one,  nanring  immediaUi  collapas  or  nnoonscioua* 
neas,  it  is  oaKntaal  tbat  tbe  veapoo  shotOd  be  found  close  to  tfae  body.  Tbe 
weapon  must  alao  be  compared  witb  tbe  vound,  and  tbe  point  d 
wheCber  it  wss  capable  of  causing  tbe  injuries  and  beare  trscas  of  barij 
been  used, «.;.  presence  of  Uood  staina,  foreign  particles,  bairs,  elc 
of  blood  npon  tbe  deceased  shoold  be  consistent  witb  tbe  chaiactgr  (^ 
iroand,  and  iu  ntuation  on  the  l<x]y,  while  blood  etains  on  sairoundiDg 
objocts  most  be  regarded  from  tbe  atandpoint,  of  wbetbar  tbey  oould 
been  pcoduced  hj  the  deoeaaed  after  iniliction  of  tbe  injoriGs  upon  hii 
Signs  of  a  stniggle  sttonglj  suggeet  homicide,  and  tbejr  kto  usoallj 
appareot,  not  onlf  in  tbe  room  ur  surrouDdinga.  but  abo  upon  the  penon 
tbe  deceasflti.  It  most  be  noted  tbat  tbejr  do  not  genenlly  ooosist 
■erions  injories,  bul  ofteo  of  slighter  maite  of  violenoe.  scrab^ea,  8a| 
abrasions  and  bruisea,  and  in  the  caae  of  asaaulls  with  sharp  cuttiug  instru- 
menta, the  hands  and  fingers  will  (requently  be  found  cut  from  attempts 
ward  off  tbe  veapon.  At  the  asme  tirne  we  must  rcmember  tbat  suic 
&oqueDtl7  employ  two  or  more  diflerent  metbods  to  sooomplisb  tbe  act,  i 
inflict  a  varicty  of  injuries  upon  tbemselvea 

PoiMT  of  Loeometum  and  Vbiifum  afUr  Wovk%d»  and  Ii^utu*. — This  is  a 
que8tion  for  consideration  in  caaes  of  doobtful  suicide,  wbera,  Crom  maiks  oC 
blood^  etc,  there  has  evidentlj  been  morement  of  the  bodj  after  tbe 
of  sevon:  injur;.  Great  čare  must  be  exorcised  in  giving  an  opinion, 
numeroua  cases  are  on  record  in  whicb,  after  injurics  of  tbe  brain  and  U 
of  brain  matter.  after  exten8ive  vounds  of  tlie  bturt,  and  after  midde 
out  Uiroat  with  diviaioD  of  the  laige  ^-easela  of  the  neck,  the  peraon  bas 
able  to  walk  Home  dl^jtanc«  and  to  perform  voluntarj  scts,  such  as  tbe 
infliction  of  furtber  injuhea  on  himaelf.  elc 

JHgtineiioii  hettpta^  Woituda  oaoaed  durin^  l^e  and  tboee  produoed  t^Ur 
ieaih. — Injuriee  may  be  produced  od  a  body  after  deatb  aocidontallj  in  a 
Tarki;  of  wayB,  and  unlcas  their  truo  character  is  reoqgnised  tbejr  maj  lead  to 
crmneous  opinioTiH  iu  re'^^inl  lo  ihe  oause  of  deatb.  Tliu.t  forcible  morement 
of  piirts  of  ihe  )Mxly  tixed  ti)'  ri}^  mivtis  maj  easilv  j-ruduce  mpturoB  of 
muflclee,  e.g.  tho  platjsma.  biceps,  etc  Abresion  of  the  cuUole  after  deatb 
wiU  cause  tbe  portion  of  tho  skin  tbos  denoded  to  dty  up  and  beeome  of  a 
brovrn  oolour  and  parchtocnl-like  omuistAiKM^  on  aupurficialesamination  not 
4HPB«"ibir  from  lin  abmsion  produoed  doring  life.  It  w  paasible  alao  bj 
roogh  bandliog  of  s  bodj  to  produoe  bniisoi,  oontunons.  and  Ihu^ture^ 
iitthoogb  sa  a  general  rule  a  greatcr  amount  of  foroe  is  rsquir«d  to 
produoe  suob  injurics  after  deatb  tban  durin^  lifa 

Of  couTM  it  is  aiso  posaible  tbat  stabs,  cuLs,  and  olber  injuries  maj  be 
prodaoed  after  deatb. 

Th6  great  difEsrcDc«  betveen  ali  ant«-  and  post-mortcm  ii^ttziss  is  to  be 
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found  in  the  amoimt  of  blood  efiused.  The  characteristica  of  a  wound 
produMd  during  life  are: — 1.  Bleeding  more  or  leaa  copious.  2.  Coagiila- 
liou  of  Lha  efl'used  blood  3.  SufTutuuu  of  the  edgea  of  the  injured  tissues 
with  blood.  4.  More  or  lesa  Bwelling.  5.  Retroction  of  divided  ekin  and 
muecles. 

lu  a  wouDd  produced  severni  hours  aftor  dcath  thore  may  be  some 
bleeding,  but  it  ia  due  to  ph^sical  causes — tlie  action  of  gravity — and  never 
partakes  of  tlie  chamct«r  of  haemorrhage  occurring  during  life  while  the 
action  of  the  heart  continuea.  It  is  alway8  comparatively  amall  in  amount, 
and  can  ouly  occur  bo  long  as  the  blood  ia  fluid.  Thus  post-mortem  bruiaeB 
are  never  of  large  size,  aud,  except  immediatelj  after  death,  will  not  oocur 
at  ali  unless  on  dependent  parts  of  the  body. 

Furthcr,  there  will  l>e  no  injection  or  suffusion  of  the  edges  of  the 
wound,  for  the  reason  above  indicated.  There  is  no  swclling — any  blood 
whioh  bas  escaped  doca  not  coagulate,  or  only  very  loo8ely,  aud  there  wiU  Itu 
no  retraction  of  the  edges  of  the  skin  or  muHcles,  unless  sm^h  retraction 
happens  to  be  produced  by  mechaakal  causea,  such  aa  the  efifect  of 
prefwure,  positiou  of  the  limbs,  etc. 

Tlie  greatest  di£ficvilty  will  arise  when  a  distinction  bas  to  be  made 
between  wound8  caused  immedijitely  prior  tn  death  and  thosc  inflicted 
shortly  afterwardB.  In  both  oasca  the  couilitloii  of  the  tiaBuea  is 
U*  ali  intonttt  and  purjioses  the  Huuie,  aud  the  apjtearanceg  very  similar; 
therefore,  ali  that  can  be  8afely  aflirmed  in  auoh  caaea  is,  that  the  injuries 
worc  produced  either  immediately  before  or  6hortly  alter  death. 
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Var:ods  Kinds  ov  WouNns  oe  Injuries 

Ahraaions  are  injuriea  of  the  euticle  or  superficlal  layer  of  the  akin. 
They  are  frttquently  a^sociated  wit!t  bruincH  or  iiontusions,  and  niay  be 
oaused  by  very  alight  violence;  but,  on  the  otber  haud,  there  may  be  no 
abrasion  of  the  euticle  at  the  places  where  blows  of  great  force  and  Dolence 
have  been  doUvercd.  aa  ia  oiten  most  8trikingly  accn  in  peraoua  who  have 
becn  run  over  by  vehidea  ur  have  falleu  from  a  height.  Recent  abrasioua 
have  a  moist  aurface  and  8how  aigng  of  bleeding ;  after  a  tirne  they  become 
oovered  with  a  bi-own  scab,  around  which  there  ia  aome  redncas  and  Bwelling. 
After  death,  abrasion  of  tho  euticle  willgiTe  rise  to  a  browu  parctuueut-like 
area,  very  similar  to  an  injury  produced  during  life,  but  difiering  from  the 
latter  inaamuch  as  it  ehow8  no  signa  of  bleeding  or  vital  reaction. 
Unleaa  čare  is  used,  however,  such  post-mortem  abraaiona  inay  caaily  be 
attributed  to  violence  cscrted  during  life. 

Bruisex  and  Contusions. — A  bruise  ia  an  estravaaation  of  lilood  into  the 
ekin  or  other  structures,  caused  by  violence.  The  term  contuaion  includes 
bruiaing,  but  impUea  more  estensive  iujury  to  the  soft  structures  tban  mere 
rupture  of  blood-veeacls.  A  bruise  does  not  necea8arily  appcar  as  a  result 
of  violence,  even  of  a  severe  naturc.  It  is  very  comuion  to  see  bodiea 
which  have  fallen  from  a  height.aud  whjcli  have  sustained  fatal  intemal 
injuhes,  with  no  external  aigns  of  bruiaing — this  may  be  accounted  for  by 
the  fact  of  death  having  occurred  immediately ;  but  in  other  casea  where 
death  is  delayod,  or  recovery  takes  plače,  no  bmising  Uiay  appear,  aa  for 
examp1e  in  violence  exerted  on  the  abdomen.  A  man  who  jumped  over  a 
window  and  fell  37  feet,  wa8  talcen  to  the  hospital,  examined  and  dismissed, 
as  he  ehow6d  no  signs  of  injury.  On  returuing  home,  three  houra  after- 
warda,  he  weut  to  hla  room  and  cut  his  throat.     At  the  poat-mortem,  there 
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vaa  found  fcsctoie  of  eereral  ribs,  mptare  of  the  Urer,  and  other  aerere 
intemal  injunea 

Bmiaes  are  more  eaailj  prodnced  oq  delicate  p»aona,  womeD  and 
children,  than  in  thoae  whoae  tiasues  are  fiim  and  healthT.  Verj  sligiit 
foroe  maj  cauae  a  bruiae  in  a  delicate  poaon,  or  in  sitnadons  wbere  the 
teztuiea  are  loose  and  vaacular,  such  aa  the  sciotom.  In  certain  disenaes 
— ecuTvj,  purpura,  hsemophilia— eitrarasatiMis  of  bkmd  mar  occnr  spon- 
taneooalv ;  and  eren  in  healUiT,  strong  persons  luemorrfaages  maj  occnr  from 
a  sudden  strain  or  exertion  apart  Crom  diiecC  riolenee.  e.y.  haemnrfaageB 
under  the  conjanctira  in  whoopiDg-coagh. 

A  Imiise  generallj  appears  at  the  aeat  of  injoir,  and  if  sapnficial,  a 
purpLish  diacoloration  derelope  in  the  cooree  of  a  sbcnt  tirne;  deeper- 
seated  bniiaes  t^ke  longer  to  8how  on  the  sorface,  and  &eqaeoUT,  if 
situated  in  the  upper  or  lower  limbs,  the  eitravasated  blood  graritates  in 
the  tiasues  and  sbova  eztemallT  at  a  point  ccmsideraUj  remored  from 
that  which  received  the  riolenee.  A  common  exampk  of  this  maj 
fTequentlj  be  seen  in  blow8  delirered  on  the  fcnrebead  or  eje-lmnr,  caosing 
a  deep  diacoloration  of  both  ejes  under  the  lower  Ud.  The  size  of  a  bmiae 
is  not  alwajd  an  index  to  the  degree  of  riolenee  used,  since  the  amoant  of 
extrara&ition  depends,  to  a  great  extent,  U(;on  the  looaene«  and  Tadcolaiitj 
of  the  tiasues  and  the  constication  of  the  indiridoaL 

The  age  of  a  bruiae  maj  be  judged  bj  the  change  in  coloor  which  the 
eitravasated  blood  undeigoes,  due  to  alteration  in  the  blood  piguientSu 
Theae  chai^es  commence  at  the  peripherj  where  the  lajer  of  blood  is 
thinnest,  and  consist  in  a  gradual  poaaing  &ixn  porple  to  browii  and 
finallj  lemon  colour. 

The  more  saperticial  the  hmise,  the  qnicker  thia  change  in  coloor  takes 
plače,  i.e.  in  the  courae  of  two  or  three  dajs ;  but  in  deep-aeated  estraTasa- 
tions  no  colour- transformation  occurs  at  alL  In  ecchrmoHis  under  the 
conjunctira,  the  h^emoglobin  ia  kept  ozjgenated  bj  the  air,  anJ  reniains  of 
a  bright  sctrlet  colour  unCil  the  blood  becomes  graduallj  abeorbed. 

iHeual  tcijfumdi  are  produced  bj  cutting  inatroments,  and  are,  as  a  mle, 
Unear,  tb<±ir  leagth  being  greacer  than  the  depth.  The  edges  aie  regular, 
and  the  wonnd  gapes  more  or  lesa,  accnding  to  its  position  on  the  bodj 
and  the  structures  injured.  Irregularitj  of  the  edges  maj  be  produced  bj 
a  verj  blont  knife.  or  from  folds  of  skin  haring  been  cut  tbrough.  Ali 
apparentlj  incised  woand3  are  not  produced  bj  sharp  cutting  instrumenta. 
A  blow  oo  the  acatp  with  a  blunt,  roun<led  c»-  flat  instrument,  or  a  fall  opon 
hard  ground,  maj  prodoce  a  wound  similar  to  an  incision,  due  to  a  sphtting 
of  the  acalp  at  the  seat  of  iojurj.  Careful  obeerTaticm  wiU  enable  the 
distioction  to  be  made.  oiring  to  the  latter  form  of  wound  fretjuentlj 
exhibiting  same  irregular.tj  of  the  edges  and  isolated  bonds  of  undirided 
tiasue  bri«lging  acroas  the  two  sides  of  cbe  wound. 

Wherever  aoft  tiasues  are  ntoated  immedtatelj  orer  bone.  r^.  the 
acalp,  (aoe,  ahin  or  eztemal  genital  organs  of  the  female.  anj  blunt  n^inded 
weapon  or  riokrnoe  apfdied  is  Lable  to  prodoce  an  injurj  smilar  to  an 
incised  woand.  In  the  čase  of  a  wocDan,  a  kick  from  behind  on  tbe  f-rirate 
patts,  even  ibron^h  the  cloth«,  has  frer|uentlj  caus^  a  cut  on  thrr  inna- 
8urf.ice  of  the  labium,  vbich  has  t«en  mistaken  f«^  a  woand  f-T«>dao«d  bj  a 
cotting  wea{rm  intiMtKxd  into  the  mlv«:. 

Puneiurfd  ^tKrundi.  tta}/$,  ath  charvcterined  bj  tbeir  deptfa  zna'U 
exceedtDg  the  size  of  the  sorfKe  woand.  Thej  maj  be  canseii  bj  »k^Mi^ 
pMnted  we«pooa.  bj  Uont  CMikal  instnunenta.  such  as  a  poker,  or  bj  pieeca 
of  glaas.  ofjckaj,  etc 
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In  the  OBse  or  a  puncture  cauaed  hy  a  blunl  weapon,  such  as  a  poker,! 
the  external  wouiid  on  the  ekin  does  not  correspond  in  shajm  vriLh  the 
weapoa  as  ia  the  čase  in  stabs  wilh  sharp  pointod  weapon&     The  Bkiu  spIita 
at  the  poiut  whcre  the  inatrumcut  pcnelratea,  and  a  alit-likc  wouDd  is  tbe 
result,   with   almrp   angled   euds,   aud   hetice    the  injury  ia  liable  to   1» 
attribut«d  to  the  uao  of  a  eharp  vreiijMjn.     The  length  of  the  alit  will  l)e 
proponional  to  the  circumlereuce  of  the  penetriitiug  instrument,  but  the 
wouud  often  appeara  compamtivelv  small  owiug  tt>  streCtliing  oi'  the  skin 
before  ib  ia  porforat^d.     The  directiou  iu  w]nL-h  the  skJn  splits  dependa 
upon  the  situution  in  the  body.  for  it  haa  been  8hown  that  skin  has 
natural  tendency  to  spIit  iu  various  dircctions  in  ditferent  Bituations,     Ii 
a  puuctured  wound  produccd  by  glaas  or  crockcry,  the  ext4iriml  wound' 
and  its  edge«  are  uaually  in-egular  and  indlcate   Lhua  the  mode  of  pro- 
duction. 

Stabs  or  punctiu-ee  prodiiced  by  sharp  pointed  weBpons,  such  aa  knivos, 
correspond  in  shape  aa  a  rule  to  that  of  the  weapon  which  produced  them,  i.e. 
they  are  Hneor  witli  regular  edgea  and  are  sharp  angled  at  both  ends,  even 
althou^h  the  knifo  has  only  ono  cutting  edge.  The  wound  ia  frequently 
dcaeribed  aa  beiuv;  obtuae  augled  at  oue  eud  (that  correapouding  to  the  uou- 
luitting  fdge  nf  the  hlade),  but,  as  a  rule,  thta  ie  not  so,  becaiiKi  from  ihe 
spot  wbere  the  pnint  enbers  tliu  akin,  tbe  further  eKtension  of  the  wound 
produced  by  the  cutting  edge  alone. 

The  8iz€  of  tlie  wouud  doea  not  ne(ieBaarily  correspond  to  the  aize  of  ti 
woapon. 

In  the  čase  of  blunt-pointed  knives,  the  ekin  is  more  or  lesa  stretcht 
before  perforation,  and  on  withdrawal  of  the  weapon  it  retracts,  and  t.hii8 
Lbe  wouud  is  actuaLly  siuallcr;  on  the  othcr  baud,  thu  wuund  is  freqiicutly 
larger  where  the  wea|K)u  is  sliarp,  on  aci:ount  of  the  w<»iincl  being  eularged 
duriiig  wilhdrawal  of  the  weapon.  For  the  sune  reason,  the  wound  may 
be  irregular  in  ahape,  the  knife  having  been  withdrawn  in  a  differeut  plane 
froui  that  iu  which  it  cnicred.  In  stabs  through  folda  of  akin,  the  woi]nd, 
vvill  preHent  au  irrKguUir  sliupe  aud  Ita  larger  thau  the  size  of  the  kuife. 

In  coinparing  the  aize  of  a  atali  with  the  width  of  a  knifo.  it  must 
remenibereii  that  retraetion  of  the  edges  of  the  wound  reduces  its  length,  ant 
hence  thcy  »hould  be  approxiniotcd  before  mejisuring. 

Iu  atiitis  of  bone,  e.g.  the  skuU,  the  wound  often  correaponda  exaetly  lo' 
the  shajK  of  the  weapon ;  on  the  othcr  hand,  siich  wound8  are  lrequently 
accompanied  by  fracture  either  of  the  whole  thiokneas  or  of  the  outer  table^ 
of  bone^  V 

In  stabs,  fatal  ha:morrhage  may  take   plače   internally   wilhout   any 
extcrnal  ettasion  of  blood. 

With  onIy  one  extemal  wound  there  may  be  two  or  moro  intenial  atal 
owing  to  the  weapon  having  been  only  partially  \^itlidrawn,  before  beii 
agaiii  pluHL^ed  iuto  the  tissues. 

The  weapon  whiidi  baa  been  uaed,  iiBually  8how8  atains  of  blnod,  bul' 
theae  may  be  abaent.  owing  to  the  clothea  having  wiped  it  on  withdnLwal; 
or  again,  in  atout  people,  owing  to  the  subcutaneous  fat  vvhiuh  tenda 
protnide,  having  performcd  tho  aaiue  functiou ;  it  is  perhaps  possible  ale 
that  the  vesaels  may  he  so  compruBsed  in  a  aiidden  plunge  and  withdrawal'^ 
of  a  weapctn.  that  no  blood  esoapes  on  to  it, 

Lacerattd  loo^undi  are  characterised  by  a  teariag  rather  than  a  cuttiitg  of 
ihc  tisHucs.     Thcy  reault,  aa  a  rule,  froin  violeiice  \viLh  Ihit  or  bhmt  n>unded 
instrumenta,  or  fn>m  falla.    They  are  gi:nerally  irreguhir  in  8lm|io,and  accuim-, 
paoied  by  bniiaing  and  contusinn  of  adjacent  parte. 
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The  chief  queBlion  of  medioo-legal  imporlanoe  in  ooDnuutiun  wiUi  such 
wotinda  U  to  det«mitnti  vliether  tbej  have  beeo  c&used  hy  diraot  violonoo 
or  by  a  f&U.  The  Uiier  deteuue  is  alvajsput  fonrard  in  chnuual  cases,  and 
in  amviogat  a  deci»OD.  tbe  aeat  of  mjury,  i.e.  wheUier  it  is  &  aitiiution 
liablfi  to  be  injured  in  a  fall.  tbe  nature  and  extent  of  tho  wounila,  and  a 
POTKHial  fficamination  of  tbe  Ionu  in  certain  caaeo,  sbould  be  mada  Some 
iaoerat«d  wuunds  are  inoODsisteot  wiUi  production  by  a  nimple  fall,  eitber 
from  Ifaeir  situatioa,  £.y.  the  vertei  or  tbe  head,  or  fniui  Ihcir  estcnt  or 
niimfaar. 

Suptuns  of  interna!  orgatu  maj  be  cansed  indirectly  hy  Ittlls  or  by 
diract  vudanoe,  aod  it  is  importanl  to  remember  tbat  wbiie  iujuhea  of 
mU-pntected  organa,  e^.  thoee  of  the  cbest  or  the  kiduejs.  n)quire  verv 
(»MJacrable  violence  for  Uieir  production.  sucb  as  ia  occasioned  by  a  fall 
from  a  height,  or  by  being  mn  over  by  a  vehicle ;  other  organa»  aaoh  as  the 
Uver,  spleen,  and  ioteatinee,  maj  l>e  niptur«<d  by  «  aimple  fidl  on  the 
ground  vrhib^  Wiilkui^,  or  bj  a  comparativelj  sUgbt  blow. 

Bupturos  of  tbu  beart  and  lungs  are  usuallj  aaaociated  witb  fracture  of 
ribs  and  oiher  aigna  of  severe  riolenoe ;  but  this  is  not  alvayB  the  oase, 
e^eoiaUj  in  young  people  wboGe  cartilages  are  pliaot ;  casea  of  ruptura  of 
t«  heart  and  lunga  from  violeuce.  and  even  complete  detachmcnt  of  tbe 
henrt,  eo  that  it  Ues  loose  in  the  pericardial  sac,  hare  occurred  vithout  any 
other  sign  of  eitemal  or  intemal  injury  being  preeent 

Rupture  of  tbe  hcart  not  infn3queDtly  occurs  spontaneoualjr  aa  u  resiilt 
of  diaeaas  of  the  muecular  vrailR.  It  i»  nut  necessarT  that  tbe  penmn  atiouM 
hav«  been  making  an;  exertion  at  the  tirne  of  nipture ;  it  iuay  occur  while 
l^ing  in  bed,  aad  rapidlj  causea  death  frotu  effoedon  of  blood  into  the  peri- 
oardial  aac  Suoh  ruptimn.  aa  a  geneml  rule,  are  omall.  and  Bituuted  iu  the 
left  Tuntride  toward8  the  apes ;  when)Bs  rupturea  dne  tu  violence  may  be  of 
any  sin.  and  are  found  in  the  great  nuijonty  of  inatano«  near  the  base  of 
the  oi);an. 

Rupiures  of  abdotuinal  organa  may  be  tbe  result  of  Tery  conaiderable 
rioleue«,  euch  on  a  wheel  ur  a  conveyanoe  paaaing  over  th«  budy,  or  uf  a 
oainpari(tively  shgbt  blow  or  fall  against  a  hard  objecL  In  bnth  caaee 
ver;  ofV^n  thero  is  no  extemal  indication  of  injury,  and  henc«  great 
caulion  mu^t  bu  eierciaed  iu  at  onco  espreasiug  thu  opiuiun  tlmt  a  lursou 
18  uninjured  who  ia  reported  to  tiave  been  run  ovur,  or  wbo  coinpUina  of 
havin^  TBoeived  a  blow  over  the  abdomen.  Sucb  people  may  be  able  U> 
walk  inlo  bospital,  and  yet  be  Buflering  fr^ro  rupture  of  tbe  Uver  or  intet- 
tuie*  at  tbe  liiue.  The  livcr  ia  the  organ  which  is  most  comiuouly  niptured 
in  great  violence,  such  aH  a  fall  fniiu  a  bei^Hil,  .is  vreM  as  froiu  Nlighttjr  fomu 
of  violence,  and  the  nipture  mav  be  cnmplete  throu^h  ihe  nhoTe  (ir)(an,  or 
iiiertily  a  aupcrficiul  futsure.  After  the  liver.  tho  spleen  is  most  liablo  to 
auffer.  NatuniUj  aDy  di»eiuto  of  tliuse  organa  I«nds  to  increaae  tbutr  ttiibiUty 
to  rupture,  nnd  upparent)y  the  upleen  U]ay  ruptur«  8pont«neoimly  vilhout 
(hece  beini{  any  hiBtory  ot  violence  ivbataoever, 

Ruptures  uf  the  stomaoh  reeult  most  oonunonly  trom  diaeaae,  and  ar« 
uompiruiively  rare  aa  a  reeult  of  violence. 

Kupluree  of  the  small  intestinea  are  much  mor«  commou  than  tumilar 
injohee  of  the  large  intestine,  llie  injur^  ia  moat  cominonlv  found  in  tho 
Ucum;  but  anv  pttrt  of  the  small  gut,  including  tbe  dutMJeiium,  injiy  be 
ruptiinHl  Kvun  Ly  a  aimple  blow.  The  whole  eirvniiuferviH«  of  the  lmjI.  niay 
l>e  dividtnl  in  such  caseH,  whi)e  not  only  iiiity  tbeni  tte  uo  (•xteriittl  hj^u  of 
injury,  but  the  person  may  walk  ubout,  and  even  attempt  to  i-uutiuue  al 
work  for  some  tirne  aftervards.     In  a\l  casea  of  ruptare  of  tho  intentinc 
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irom  all^ed  violence  corelul  examination   muat  lw  made  far  any  ti 
of  diaefuie  from  which  it  might  have  rcsulted.      RupturoR  of  the  bladder 
are   more  commonlj  a  result  of  indirect  ^iolencCj  Imt   may  also  occur, 
from  a  kick  or  duriag  a  Htruggle,  if  the  bladder  i»  fuLL     The  lulter 
iiauuUy  iulra-peritoueal  and  situaled  at  the  fundua.     Thia  organ  may  nip-^ 
ture  KjK)nUinHi)UBly,  hk   a   reault  of  duteaae  of  the  waUH  and  from   over- 
diatension  due  to  stricture  or  paraljsia. 

Rupturo  of  ihc  kiduey  ulways  betokcna  grcat  violence,  os  also  doea 
mjury  uf  the  pancreas ;  bolh  tbese  orgaua  being  weU  protected  by  BiUTDund- 
ing  H  trudu  res. 

J^rulures. —  Of  ohief  importance,  niedico-legally,  are  fractures  of  the 
skull.  These  may  bo  the  regult  of  a  direct  blow,  or  of  o.  ftill  agaiiiat  the 
groimd  or  some  hard  objuct ;  or  fracturc  may  rceiilt  from  trausniilt«d 
Force,  ae  in  a  fall  from  a  lieiglit,  wliere  the  person  Unds  ui»on  the  feet  or 
mttocks.  Fracture  does  not  a]wBys  (Hxnjr  at  tho  »oat  of  violence,  but  may 
te  pkce  at  u  poiut  in  the  skull  directly  opposlte  by  eorUre  coup.  When 
rioleticc  ia  inUicted  upon  tho  ekuLl  by  meaus  of  a  we)ipou  of  small  striking 
area,  sueh  as  a  haimner-head  or  h  buUet,  a  stric;tly  localised  deprcsscd  frac- 
ture may  reault,  correaponding  in  sizc  aud  shupe  to  the  iuatrumeni 
w]iich  produuud  it,  althuugh  UBUally  it  ia  fouud  in  sucfi  cjises  that,  whil 
the  fracture  iii  the  outer  table  of  bone  nmy  correspoml  iu  size,  the  iun« 
table  is  injured  over  a  much  greater  area.  Such  fractures,  except  where^ 
the  bone  is  vory  thin,  bctokon  grcat  force;  with  a  less  amount  of  force,  the 
fracture  tends  to  Ije  more  dilfused  aud  irrt^ulur.  FracLurea  of  the  sknll, 
cansed  by  faila.  nr  blow8  \'vitli  oI»jw:tB  of  large  striking  area,  rtin,  asa  rule. 
parallel  to  the  aiis  of  com[ires(<ion. 

Whcu  the  head  is  snpported  nn  one  side,  as,  for  example,  by  the  ground, 
aud  the  blo\v  is  received  upon  the  other  sidc,  the  akull,  being  elustic,  is  com-  fl 
presaed.  and  burats,  aa  it  vere,  at  the  e^uator,  the  fractures  running  from  ™ 
here  to  the  two  poles  of  conipreasion.  In  a  blow  on  the  side  of  the  head, 
thcroforOf  the  fracture  would  commence  at  the  vertex  or  haec  aud  ruu  up 
to  either  sidc.  \Vheu  the  head  is  unsupportcd  the  fracture  cummences 
at  thu  Heut  i>f  violtfuce,  aud  ruus  towar(ts  the  base  or  vertes  iu  the  direction 
partillei  Ui  that  of  the  furue. 

lJitticuUy  wiU  alway8  arise  in  deciding  whetber  a  fracture  maynot  havO' 
beon  produccd  by  an  accidontal  fall,  and  the  po88ibility  of  thia  mude  of  pro-j 
duction  must  generaUy  be  ailnutted,  uiilesa  the  coulrary  is  atrongly  indicated 
by  the  appearance  of  any  esternal  marks  of  injurv,  nr  fnini  tlie  extent  aud 
nature  uf  the  fractures.     It  is  quite  jms^fible  for  Iracture  of  the  akull  to      i 
occur  as  the  resulc  of  a  fall  upon  levcl  ground ;  but  in  aH  aucfa  caaea  atteu-  H 
tion  should  he  direcled  to  the  tbickness  of  the  boue  and  exiaten(:e  of  any  ™ 
special  fnigility — the  result  of  diseise.     Some  skulls  are  pTeternatnrally 
Lhin  aad  more  liable  to  fracture ;  others  may  be  8j>ec'ially  thick,  aud  the^^J 
proliability  of  fracture  by  a  simple  fall  is  thereforc  diminished.  ^| 

Fracture  of  the  skull,  cvcn  of  a  compouud  uature,  with  deatruction 
nf  bniin  matter,  is  not  incanaiateut  with  constMousnefss  and  power  of 
locomotion. 

A  nut  inrrequeDt  result  of  simple  fracture  of  the  skull  ia  compresaiou 
of  the  braiu  due  to  rupture  of  a  branch  of  the  middie  meuingeul  arter^'.  It 
raay  also  («M!ur  without  fracture. 

The  typical  hi8tory  in  such  rjiae«  (they  are  very  liable  to  be  unrecog- 
iiiscd  at  (irat)  is  as  follow8:^A  man  receives  a  blow  on  the  head,  nr  falk 
wliile  uudcr  the  inilucnce  of  drink ;  he  is  Btuuned  for  a  few  »econds,  aud 
ultimatelv  goes  home;  complaius  of  slight  headac}ie  and  drow8ine88,  but  is 
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othervriae  quite  well.  He  goes  to  bed,  is  found  to  be  sleeping  soundlf  and 
anoring  in  the  couree  of  a  ahurt  Lima  Nest  moming  he  ia  diauovered 
dead  in  bed,  and  on  post-morteni  exiiniination  a  lar^  clot  of  blood  is 
found  belvveen  the  dum  mater  and  skuU.  His  supposed  deep  sleep  and 
anoring  w(ire  really  coma,  with  stertoroua  breatbing,  and  careful  examina- 
tion  would  have  sliovm  that  be  waa  i^uite  inaensible,  with  a  alow  pulse  and 
abaoDce  of  pupil  reaction.  In  poeb-mortam  eiaminationB  of  suoh  cases 
alwajB  note  the  state  of  the  vessels,  šnce  diaease  will  increase  their  UabiUty 
lo  rupture,  aud  this  point  wiU  Le  raised  for  ttie  defence  in  support  of  a  plea 
ihiil,  un\y  ali-^bl  %'iolence  v/aa  used,  or  ibat  tb»  rupture  waH  sp«intaneoaB. 
Hjemorrhages  on  tbe  surface  of  the  bmin  are  U8ually  the  reault  of  violeooe, 
wberea8  hsmorrhages  into  the  substance  of  this  organ  are  cominoolj  due  to 
dise&ae,  t.^.  apoplexy. 

Coneutiion  of  the  brain  'a  a  frequent  aocompanimenl  of  fracture  of  the 
akuU.  but  alHo  mav  oocur  as  a  r«tuU  of  any  ilirect  or  indirect  violenoe  to 
the  bedd.  The  s>'uiptom8  of  concussion  are  sudden  unconseiouaness,  which 
majr  Ust  for  aeconds,  hours,  or  da^s.  Keapirotion  is  irre^ulor,  pulae  feeble 
Of  imperoeptible;  there  is  pallor  and  coldnem  of  the  akin,  sometimes  vouiiting. 
CoDcusaion  maj  cause  death  at  onco,  without  any  leeion  bcing  found  at  tbu 
poBt-mortum  examination.  As  u  nile  more  or  les»  coutusion  of  tbe  raeniu^ 
or  Burface  of  the  brain  in  found — nut  alway»  beneatb  the  site  of  tbe  eit«rnal 
violeooe,  but  of^n  in  a  situation  din^;tly  nppoeite  {contn  cot/p).  Cases  of 
OODCOMioo  and  compresaioo  are  espevmllj'  liable  to  be  nUHtoken  for  olcoholic 
iDUudcalion,  more  particularly  in  the  claea  of  persou  wbicb  comes  uuder  tbe 
oolioe  of  the  |n)Ili»%  and  in  theae  casefl  it  is  advisable  to  exerci8e  greatcauUon 
in  fonning  a  diagnosia. 

/Voc^ur««  in  othfr  parU  of  tke  hody  are  of  importancc  medico-l^ailj, 
tihiefly  with  reference  to  tbo  4ue8tion  of  ibeir  caiisiitlou — wbelhcr  by  violeuue 
inflictfNi  br  anotber,  or  indirut^tly  iis  a  n-sult  of  a  fall.  lu  deciding  tbia 
quoetion.  the  preaence  and  cbaructur  of  any  externu1  niarka  of  violenc«  will 
be  of  aasistaDce ;  but  it  is  not  neoesaaTf  that  a  blow  oausing  fruoture  shnuld 
leave  any  eiterual  mark,  althoagh  as  a  rule  sucb  signs  wilJ  be  found.  Ttie 
oonslituLiun  iiud  Hlate  of  bealth  of  the  individual  is  alio  a  matter  of  import- 
aooe.  Šotne  people,  apparently  in  good  health,  may  Buflfer  froni  fruoture  of 
the  olaviole,  ecapiUa,  ribe  or  thigh  im  a  result  of  mere  muscuUr  movoment«, 
Hud  even  such  sLiuplo  acts  ae  Bueezing  and  oougbin^  may  produee  fnicture 
of  riba;  while  in  diaeaaea  iuterferiug  with  tbe  nutrition  of  the  budy — 
riokela,  moUities  oesium,  cancer,  inaanity,  cerlaiu  uirections  of  the  nervous 
Hy8tem — frocturcs  are  Tery  liable  to  oucur  Dwing  to  inoreasod  fragibly  of 
the  buuua,  in  the  čase  of  tbe  iuauoeHUch  fractureeare  frtHiuenlly  allributed 
io  undue  violence.  and  form  tbe  HubjecL  of  Judicial  iu({uiry. 

In  the  oged  the  bones  are  more  liritllu  and  liabb^  to  break. 

The  quc8tion  vbetber  a  fruoture  wa«  caueed  during  life  ur  ufter  death. 
whicb  often  arisea  in  tbe  oase  of  bodies  reooTcred  from  the  vater,  wheTe 
injurios  may  have  lieen  oatuied  by  barges,  lock  gatea,  etc.,  wiU  be  determiuod 
by  the  evidence  of  hiemorrliage,  and  inGUration  of  the  adjacent  tiasnee  and 
othar  Bigna  of  vital  reaction.  Frac-tures  producod  after  death  will  8how  an 
abaenoe  of  sucb  uppoaranocs.  In  froctures  uaused  some  timu  bcforu  death. 
ther«  will  bu  iii^^MH  of  rupair  »ud  boaliug  \  but  in  greati)  debiliutcd  and  uld 
poople  Buch  nignu  of  rtt}>air  mtiy  li«  very  slight,  evea  for  a  oonsidiTitble  timr 
ufter  the  occurrenco.  In  fraoturea  produred  either  immediately  liofore  or 
dK>rtly  after  death,  a  detinit«  deduotion  cannot  be  madc. 

Tlie  determination  uf  the  ago  of  a  fracturo  must  iu  recenb  oasea  be  esti- 
mated  from  the  atoga  of  the  rcpnrativu  proooaea,  dna  ecmaidentian  being 
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paid  Uj  ihe  utatu  ol'  the  general  ht^ltli  or  llu;  iudividii&l. 
turcjn  no  pnsitive  opinion  can  be  formed. 
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DttUJi /f*)»i  Electric  C-urrentt 
„         „       Cold  and  ^ipOMirt 


IVbunds  /rom  Firr.'arvis. — The  ap^jeamuci^s  und  elleolB  produced  hy 
theiie  will  Viiry  chiefly  accnnSing  to  the  kind  of  we^ipon  used,  the  dietance 
at  which  it  is  diacharged,  and  the  natnre  of  the  charge  and  projectile  in 
each  čase. 

lu  criminal  practic«  we  havu  almoat  HoleIy  bo  deal  wilh  easeH  of  woundB 
frnin  revolvera  and  pištola  or  froni  shot  punR. 

Uitlee  are  sometimes  used  8uicidaily,  by  soldiere  mainlj,  but  only  rarely 
huuncidally  ;  anH  tho  wnundR  from  stich  veapons  do  not  often  ruise  que8tions  i 
of  a  uiedii:o-leyal  chantoter. 

Wound8  produced  by  fire-amis  havc  to  be  coneidered  moinlj  with  the 
view  of  determiuiug  thu  iui])ortant  que8tion  of  whother  they  were  cauBed 
by  accideat,  auicide,  or  homicide. 

A  Buicidal  wound  niuat,  except  in  exlremely  rare  circmostances,  present 
the  charnctcrs  of  a  near  vround. 

A  "  near "  ffouud  preaeuts  the  followiiig  charactcrs.  Around  the 
eulTUnce  wound  of  the  projnctilo  there  ih  a  zone  of  bnnvii  parubment-like  atcin, 
produced  by  the  action  of  the  Hame  of  the  discharge  ;  in  and  around  this  area 
there  ia  an  irrc^Tilar  zone  of  bliitkening.  dne  to  two  (»uscs;  Jirsi,  to  Bmall 
particlcs  of  unconaumed  powder  eiiibeddcd  in  the  skiii,  and  stcondJy,  to  tho 
umuke  of  uombustion  ;  the  latter  cau  lie  removed  by  Hpongiug,  the  former  Ib 
[jermanent.  Tlie  hairs,  if  any,  around  the  part  are  ainj^tid  or  hiinit.  The 
wound  of  penetration  in  thu  skin  is  not  necee8arily  round  when  caused  by  a  fl 
round  ballct,  but  is  fnMjuoutly  irrogular  in  shape,  and  often  of  large  size,  " 
due  to  the  fact  that  iho  foree  actiug  18  not  aloue  that  of  the  projectile,  but 
alsu  the  espangivB  fon:e  of  gaaes  dcveloped  hy  the  expIoRion,  which  enter  ^m 
along  with  the  hullet.  and  tear  or  rend  the  akin  und  tisnuee.  In  a  uuizzle-  H^ 
loader,  the  wad  mfty  also  tcud  to  incrcasc  the  sizc  of  the  extcrnal  wound. 
In  a  weapon  held  agaiust  or  very  close  to  the  body,  tJie  above  characteristic  ^j 
effecta  pruduceil  by  tlie  Ihuue,  anioke,  and  pn\vder  on  the  akin  muy  be  absent  ^| 
hut  thoy  wiH  be  found  intemallv  along  the  track  of  the  bullet.  ^^ 

The  farther  the  \vcai>on  is  hcld  from  the  body,  the  Icaa  marked  vnil  be 
the  abovc  appearauces,  uutit  at  a  dlstanc^e  of  H  to  about  2^  feet  (depending 
upon  tlie  wtapon  and  it«  uhargt;)  merply  the  wonnd  of  pntranee  of  the 
Imllet  miiy  lie  present. 

In  '*  near  "  ivourids  produced  by  modem  revolveis  the  appearancee  dilVer 
from  the  above,  inasmuch  as  the  ext«rnal  etTects  are  lese  marked,  thore 
ia  lesB  blackening  from  snioke  and  unconeuined  jmrticles  of  powder,  a 
amaller  ainount  (»f  esploaive  gases  is  formed,  while  thp  hullet  i«,  as  a 
nile,  emall  and  conical.  This  ia  due  to  the  charge  boing  in  the  form  of  a 
cartridge,  with  a  minimum  charge  of  powder\vliich  iiiay  be  Hmokeleas.  The 
entrauce  wound  is  frequently  not  round,  but  iiierely  a  liuear  eUt  iu  the  skiu, 
ofteu  difficult  to  deti«!  wheu  a  vrcapon  of  emall  bore  bas  bi>en  used. 

The  ra^t  wound  iaay  be  rccoguised  iu  cases  of  neor  discharge  by  it*i 
presenting  none  of  the  etfeotR  of  the  cxplosion.  whilo  it  is,  os  a  rule,  Bmallor, 
and  the  cdges  aro  everteJ. 
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When  the  head  U  the  objoct  fircd  at,  there  may  be  eilenaive  iiijurj 
of  the  bonee  of  the  skuU  produced,  the  fmctures  being,  as  &  rule,  out  of 
ttU  proportion  to  the  size  of  the  buUet.  This  ie  due  to  aoverol  causee,  but 
chiedy  to  the  flattcoing  out  of  the  lead  aftcr  contoct  with  the  bone,  and  to 
the  espansive  furce  of  the  gasee  of  the  exp1ofuon,  ivhich  \msR  into  the  cranial 
cavity  atong  vdth  the  hullet. 

It  is  very  chtincteristie  of  the  wound  of  entrance  to  find  a  bevelHng  of 
the  odgc  of  the  bone  iDU:mully,  due  to  a  luore  eitensive  fracturo  of  the 
inner  table  tlian  of  the  outer,  wbile  at  the  oxit  wound  the  oppoaite  appear- 
anoe  maj  be  noted,  the  external  table  being  fructured  to  n  greater  extont 
than  the  iDner  At  the  wouQd  of  eotranoe,  ocrapioge  of  lead  will  olso 
froqu6ntly  be  fouud  on  the  cdges  of  the  fructured  bone. 

There  ai&j  be  uo  exit  wouud ;  in  auch  i-aseH  the  bullet  will  be  found,  as 
A  rnle,  lyiDg  in  the  bmin  eulietance,  or  loose  at  the  base  of  the  skult;  it 
maj,  however,  merely  cxiAt  as  shapeleea  piecea  of  lead. 

"  J''ur  "  wou7id*,  or  thoae  produced  by  discharge  at  a  greater  dlstance  than 
iieet,t.<.  fvounds  which  cannot  under  ordiniiry  eircumstoDees  be  produued  1^ 
Tstiicido,  show  raerely  the  eutrunce  wouiid  in  the  skiu,  whieh  in  aize  wiU 
'čorrrsifoud  clo9ely  to  that  of  the  buUet.  If  ouly  eoft  tiBsues  are  perforated, 
the  ejcit  wnunil  will  Ihj  very  Kiiuilar,  except  tbat  thnre  will  be,  re8pectively, 
some  inversion  and  eversion  of  the  edget«.  Tf  lK>De  is  struok.then  the  bullet 
is  flattened,  and  eplinters  may  bc  carriod  ulong  with  it,  thus  causiDg  the 
exit  vround  to  bc  larger  than  that  of  entrance,  uud  the  evereion  of  the  edges 
to  be  betU^r  marked. 

Tu  wouudH  froiii  »hot  fjunit  the  appeanmces  will  vary  occnrding  to  the 
diaUtoce  at  whicb  the  pit*e  iadischarged:  if  quite  cloae  at  Imnd,  tben  the 
shot  enter  the  bodv  practicallv  in  one  mase  and  produce  a  ninglo  wound  of 
»ntranee  with  great  deHtructiou  of  interual  Htructurea;  if,  however,  the 
piece  ia  diaeharged  at  »ome  diatance,  then  the  individuul  nliot  wouDds  are 
disorete.  The  orea  of  distribution  of  the  shot  at  difTerent  distances  depends 
upon  the  gun,  the  charge,  und  kind  of  powdcr  and  shot  used,  and  hence  to 
determine  ihe  distance  of  discbargo  iu  any  ca»e,  experinieuUi  must  be 
made  with  the  particiilar  gun  undt^r  HJiuilur  conditions  uf  »Itut  and  powdQr. 

The  deteniiination  of  the  cpieation  oi  arcidejU,  siticide,  or  homicidf  wiU 
depend  largely  upon  Bpeoial  circum^^tancee  in  cach  caae.  but  evidenco  of 
importance  may  be  derived  from  cerluiu  gttueral  uousiderations.  Thua  eelf- 
intiietod  atcidental  woundf(  may  l>e  practicaUy  in  auy  Bituation,  as  in  the 
l»ok  or  butloolcs  as  a  result  of  careletieDP«a  in  paaeing  Ihmugh  hedges  with 
a  toaded  weapoD  at  full  cock  ;  and  in  svch  a  čase  the  u]>pearanoe  presented 
will  \tc  that  of  n  "  near  "  wound  The  general  circumstancc«  win  UAuaUy 
nnable  lu  to  determine  tbe  čase  to  he  one  of  aouideut. 

Suicidal  \Vound*  must  har«  tke  charactrrs  of  "  near  "  WouHdx. — In  caseit 
of  Buicide  the  weapon  will  guDerully  bc  found  cloee  to  the  l>ody,  or  even 
gnvcp*^!  in  the  hand — the  mtter  a  aign  iu  iteelf  8trongly  presumptive  of 
mioido.  The  luind  whieh  fired  the  wi^u{H)n  itt  oflen  blaukeued  with  timoke 
betweea  the  thunib  aml  fore-Hngur,  rarely,  l)Owever,  when  llie  iniHlurn 
revolver  in  used  ;  and  laatly,  the  poaition  and  direetion  of  the  wouad  must 
be  Buch  as  is  cumustent  with  euieide.  It  ia  well  recognisod  thut,  exoept  in 
rnrc  instances,  the  suicidu  uhomun  ono  of  Lhroe  ptMiilions  on  the  body :  the 

ith,  thfl  right  teniplo  (if  right-handefl).  aml  laMtly,  the  Rtginn  nf  tbe 
Of  vourne  a  botiiiciilal  vrntiiid  miiy  be  in  any  of  thpt*e  poeitinna — the 
above  siturtijMris  nnTely  ndd  to  the  presuniptinn  of  siiicide  when  taken  along 
with  othcr  evidiMice.  The  duteruiinatjon  uf  the  dirocliuu  of  u  wouud  ia  of 
the  utmost  importance :  some  directians,  even  when  the  entrance  ivound  is 
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situatcd  iu  an  eaaily  acccasible  position  oo  the  body,  wouId  be  inconsiatent 
witli  Helf-inllictiou,  or,  at  any  rale,  render  it  highly  impnibable  ;  liunce,  after 
determining  the  wouiid  ot'  entrance  and  of  exit  in  aDy  ca«e,  the  direction  of 
discbarge  should  be  got  by  contrnuing  a  line  conuectmg  theee  two 
points.  The  po8sibility  of  deHectiou  of  the  buUet  must,  however,  be  kept  in 
view. 

JTomicidal  vjounds  may  be  aituated  anjTvhere  on  ttie  lnHly,  and  their 
pfjsition  may  contra-indicate  self-iufliction,  thiis,  for  esfimple,  wound8  iii 
tho  back ;  but,  aa  alrcady  mentiuncd.  auch  eituations  are  not  impossible  iii 
caaes  oC  accidunt  or  eveu  iu  suioide  utider  exc'eptioual  circuiimlancea  As  a 
rule  a  honiicidal  wound  hatt  not.  the  chameter  nf  a  "  near  "  wouiid,  i.e.  ib  iB 
inflicted  from  some  diatane«  beyond  2  to  3  feet,  and  this  fact  uoder  moet 
circtmistancea  should  always  mise  the  BU8piciou  of  homicide. 

The  focL  ihaL  two  {run-shot  \vound8  aru  fuund  in  the  body  is  noL 
inconsistenL  with  Buicide,  even  when  bolli  are  fatal  vroundH  and  both  are  in 
the  head.  Such  cases  are  recorded,  also  one  where  a  siiicide  discharged  two 
uhaiuher;)!  of  a  revolver  at  his  cheat,  both  Rhots  vrounding  the  heart.  These 
fael,8  8how  that  the  greatest  čare  tnust  be  exerci8ed  in  the  exaniination  of 
wound8  from  fire-anus,  and  that  a  decision  as  to  their  mode  of  causation 
can  only  I«  airivcd  al  after  a  cousidurutiou  of  ali  the  circumstaiicea 

The  projectilo  aliould  ahvay8  be  t;arefu]ly  «ought  for;  it  may  hav« 
passed  through  the  body,  or  stili  be  found  in  it.  Kven  when  a  weapon  bas 
been  dischai^ed  cloec  to  the  body.  the  buUet  does  not  alway6  make  an  exit, 
as,  for  exam)de,  frequently  occurs  iu  the  čase  of  \vounds  of  the  skull.  In 
such  casea  the  l>ullet,  gn-atlj  (iefornied  or  even  Bplit  up  iuto  pieces, 
may  be  found  Iyiug  Ioo«e  in  the  brain  or  cranial  cavitv.  or  it  niay  be 
impacted  in  the  bone  opposite  to  the  entrance  wound.  If  no  bullet  is 
found,  this  may  bo  due  to  uone  having  becu  used,  it  having  been 
forgotten  in  the  agitatiou  of  the  moment  of  loading,  and  such  a  fact  is 
again  pre.><umptivB  of  suieide.  In  these  cases  the  wador  even  the  force  of 
the  explQ8ion  may  be  suttieient  to  fnu;ture  the  skull  and  eause  death. 

The  immediatc  causc  of  dcath  in  wouudfl  from  tirc-arms  nmy  be  injury 
of  some  vital  organ,  shock  or  luemorrhage,  and  at  later  iieriuds,  secoudary 
ha^morrhage  an<I  infl:amniatnry  processee  may  produce  a  fatal  result. 

Burm. — Burns  are  produced  by  the  action  of  Hame  or  radiant  heat,  or 
from  contact  \\ith  hot  solids  such  as  metals.  Scnlds  result  from  heat«d 
Iiquid8  and  produce  similar  elTects.  Corroaive  acids  may  produce  injuries 
of  the  »kin  like  thcise  caused  in  bums.  Rurni*  may  vary  in  degree.  from 
those  causing  siuiple  reduesa  of  the  skin  to  coiuplete  charring  or  destruction 
of  tlie  soft  tisHUus.  The  cause  of  deatli  in  burns  niay  bc  duo  to  their 
exteut  or  to  shock,  or  owing  to  injury  to  a  vital  organ.  If  the  iuimediate 
ofTects  are  recovered  from,  death  may  occur  in  the  conrse  of  a  few  dayB  from 
internal  inHammation  or  congestion — meningitis,  pneumouia,  and  at  a  later 
atage,  as  a  result  of  eshaustion,  suppuration,  3tK:oadary  humorrhagt;, 
aepsis,  etc. 

Death  souibtimeH  occurs  after  the  lapse  of  three  or  fonr  week8  from  per- 
foration  of  a  duodenal  ulcer. 

Large  Bupcrlicial  burns,  of  even  the  sllghtest  degree,  are  8peciaUy 
dangerous  to  life,  while  burns  are  also  vcry  fatal  iu  the  youug  and  aged. 

in  general  couHagrations,  deatli  may  have  been  due  to  causes  other  than 
burning,  viz.  to  asphyxia,  from  the  gasea  of  combuetion,  COj  and  CO,  or 
from  pressure  on  the  chest  in  attempting,  along  \vith  others,  to  escapc  from 
the  buildiiig ;  to  injuries  caused  by  Iniing  traiupled  upon,  or  by  falling  beams, 
etc ;  or  Iaally.  death  mav  have  reaulted  from  ayncope  ur  shock  as  a  result  of 
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Iright.  U  musi  itlao  be  kept  in  view  thaL  burning  may  have  beau  resortod 
to  in  caaes  of  muriier,  in  ordcr  to  canceal  tho  elTecte  of  violenoe. 

Id  making  a  post-iuorteiu  exaiuuiation,  theretore,  these  poasibililies  must 
be  kcpt  in  vievr. 

The  cbtured  bodies  of  those  who  have  peruilied  in  tires  arv  rigiil,  due  to 
"  heut  slilTening/'  and  tbe  limhs  are  frequently  contorted  and  tised  in 
atraD};e  poeitioDs. 

Lai)f6  Kashes  or  rents  in  thc  skin  and  Bubcutancous  tiasuee,  as  weU  os 
fractures  oT  thc  skull,  muy  resiilt  tuuiply  Troiu  the  uffecta  of  tho  hcat,  oud 

t  not  be  mistaken  far  the  reault  of  violence ;  theae  appBarancea  are  due 
f&  bniBtiDg  or  cracking  of  skin  and  liono  which  bas  heen  charred  bj  th« 
Batne  or  heat,  and  ure  to  be  diiitiaguiahcd  from  thc  et1'ccts  of  violence  by 
tbe  fact  that,  in  the  caae  of  soft  atrtictures,  whiie  the  tisiiueB  may  appeur  to 
have  been  divided  by  a  uulting  instniineol,  the  aides  of  tbe  wound  are 
irreguliir  and  connected  by  bridgea  of  tbe  more  resistant  structure«,  euch  o« 
arteries.  tendons,  etc,  while,  in  ftddilion.  tbe  subeutaneous  tisaues  frequeQtIy 
8hnw  no  nign  of  burning  or  of  vital  reactioii.  The  nnttire  of  tbe  fractures  in 
the  akull  caonot  be  doHniteIy  dctonnincd  wl)on  there  is  groat  charring. 

Tbe  fact  that  death  hofi  resulted  frum  btiruiug  will  be  dutermined  by  the 
charucter  und  exteut  of  the  burns  ulong  with  thu  evidence  of  their  having 
been  caused  duHug  life.  Tlie  interna!  appeitnincet)  found  poet-mortem  conaist 
of  congestion  of  variouB  intemal  orgaiiH,  espuc'ially  the  bmin,  luugs  aud 
kidney8 ;  thc  blood  is  coagul-itcd,  and  is  frequeutly  of  a  brighter  cotour  tbau 
uBual ;  ibis  ult^initiun  tu  culuur  occura  tijiurt  from  tbe  pretteuce  of  CO  huimo- 
globin,  and  arisea  ainiplj  troni  the  action  of  heat. 

Death  uiay,  however,  not  bave  lwen  due  to  burning.  but  to  some  of  the 
other  cauacB  uicntioned  abovc.  This  will  be  indicatcd  by  the  nbsence  of 
aigna  of  vital  reactiou  in  tbe  burus,  togetber  witb  evidem-c  of  death  Imving 
beun  cauaiid  in  other  wayH,  uh,  fur  exainple,  by  aMphyxia,  indicated  by 
tbe  preaence  of  CO  in  tlie  blood,  and  particies  of  soot,  etc.,  in  the  air- 
puaagee;  from  injurics  rcceivod  from  fulling  beams,  cnishing  and  tniuipling 
under  foot.  etc.,  whuu  theae  injuriea  are  of  a  fatal  cliaracter  and  Bbow 
evidence  of  having  been  uauRed  during  life. 

DUtinttion.  liriusten  Burns  aitised  during  Li/e.  a-nd  a/Ur  Death. — As  a  rule 
the  buru  caused  during  life  can  l)e  recognised,  except  when  the  parte  are 
muoh  charred.  by  the  preaence  of  aigns  of  vital  rcaction,  byperseoUA, 
■velling,  etc. 

In  BUpf^rlicial  burna  nf  aligbt  degree  cauaing  merely  an  crytheua  of  the 
akin.  the  red  blush  been  during  life  tenda  to  dieappear  after  death  ovriug  to 
hyp08ta8ifi,  and  if  duath  hius  occurred  rapidly,  there  may  be  coosiderable 
diffic(ilty  in  recogniaing  the  naturu  of  tbe  iiijury,  |KMt-uiurCeii). 

In  burna  of  a  greater  degrce  of  aeverity,  ua,  for  i*xjimple,  where  bliatan 
are  produood.  or  the  true  »kin  ia  burnt,  thero  ia  no  ditticulty.  ainoe  eooh 
buroB,  cauaod  during  life,  are  alwayB  accompunied  with  more  or  losa  injeotion 
of  the  capillarie«  (hypc!nemia),  whicb  remains  [>eruianent  afUir  deuth. 

A  bliBter  reaulting  from  a  bum  proiluoed  during  life  containa  a  fluid 
rioh  in  albiimin ;  the  Ijuw  of  the  bliater  ia  injected,  and  it  ia  aurrouuded 
vrith  a  weIl-uiurkod  Utrder-line  of  hypencmia.  Huat  applied  U>  a  dead 
body  niay  cauae  u  bliatitr,  whii;h,  howover,  uontaina  Duly  air,  or  excuptioiutUy 
Nome  fluid,  while  the  tiaHuea  at  the  baae  and  Hurrouuding  it  on  perfeclly 
pale. 

In  bnrns  in  wbich  tho  true  skin  is  whoUy  or  p{trtially  dcstroTod  duHng  lifo, 
iherv  in  uRuiilly  a  line  of  dcep  i^jecLiou  nt  Uie  edge  of  the  bum.  whoreas  in 
poAl-mortem  bunia  thia  appearanoe  i»  nbaent.    Tn  eaMs  whcz«  ttii>  iihbum 
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H.re  chiu-red,  aigiiB  of  vita!  reactiou  uiay  »lili  be  evident,  bul,  on  tbe  other 
hand,  tbey  may  have  been  destro;«!  by  the  continued  action  of  the  fl&me. 

Injuria  eaused  by  Lightniwf. — Tliese  may  conaist  of  localised  burna, 
eocb^moees,  laceratious  and  fracturcs  id  vurtous  parts  of  the  bod;,  and 
the  Hkin  fre(]uenlly  8how»  erytho>mitous  markings,  formiiijj  an  arboreecent 
IiatUrn.  The  diagnosis  of  death  or  injury  by  lightning  will  uBually  be 
determioed  from  the  circuinstaoces  and  Buiroundings  of  the  body :  trom  the 
presenco  of  burna  on  the  body  and  clothing,  tbe  fusing  of  any  metal  such  aa 
a  watch-ehaiu,  and  from  the  fti^t  that  the  cTotbes  of  t)ie  per&ou  are  often  torii 
and  even  atripped  from  the  Univ  in  the  most  estraordinarv  inanner.  Sonie- 
times,  however,  there  are  no  signs  of  injurj,  or  any  indicatinn  of  how  death 
bas  occurred.  There  are  uo  characteristic  internal  posl-mortem  appear- 
ances.  Hecovery  may  take  plače  after  lightniug  stroke,  the  pereou  8howing 
%'ariouH  nervoua  8ympt(>m9,  paraly8e3,  etc.,  whicb  Hooner  or  later  jku«  off. 

Electric  rrirrtnts  of  high  tension  inay  ca^iee  seriouB  injury  or  death. 
Tbe  loool  effeota  consist  of  burna  at  the  parts  which  couic  in  contact  witb 
the  conductor.  There  are  different  %'iews  as  to  tlie  mode  in  which  death  is 
eaused,  whebher  by  paraly8is  of  tho  hcnrt  or  by  arrest  of  respimtion.  The 
poBl-[norU.'m  appearances  are  not  cliaracteristic,  allhough  geuerally  the 
blood  iH  Huid  and  other  signH  of  deatb  from  aKphyxia  are  prenent  (see  aleo 
"  Electricily,*'  vol.  iii.). 

The  trcatmtnt  of  such  a  oaae  niust  consist  in  atonce  frceing  the  person 
from  the  wire,  with  due  jjersoual  precautions,  and  then  in  eudeavouring  to 
renuBcitate  by  means  uf  artifictal  rešiti  ra  ti  on,  v<Mitit^:Lion,  and  general 
nieasures  for  promoting  the  action  of  the  heart  and  lungs. 

Vtaih  Jtovi  Starvtttion. — Criminal  oharges  of  starvation  oocur  uioet 
frequently  in  the  čase  of  young  childreu,  and  the  condition  is  gencraUj 
acuuuipanicd  with  other  weU-nmrktMi  evidence  of  genend  neglect  (eee  ateo 
"Atrophy,  Iiifantile,"  %'ol.  i). 

Pt>sl''mo-rtf,m.~'V\\G  condition  is  characterised  by  great  emaclation 
(although  in  ocutc  starvation  death  may  cnsue  beforc  cmaciation  becomes 
inarked),  witb  almost  lotal  al)seuce  of  aubcutaneoua  fat;  atropby  or  dis- 
appearanee  of  the  thyniU8  gland :  marked  alrophy  of  Ihe  spleen.  Organe 
such  as  the  Uver,  heart,  and  kidney«  may  8how  little  or  no  loes  of  weight. 
The  stomach  and  intcstincs  are  eontracted  and  cmpty,  or  contain  only  a 
little  bilioua  tluid.  The  walU  of  tbe  iuteatine  becouie  atrophied  and  trans- 
parent. The  blaililer  (MintiiiuR  Httle  or  nu  urina  There  i«  an  api)eanmce  of 
general  and  advanced  aniemia. 

The  diHiculty  of  securing  a  conviction  in  cimrges  of  starvation  arises 
from  the  fact  that  death  ia  more  frtH[ueutly  due  to  au  iu8ufHcieiicy  of  suitable 
food  rather  than  to  an  absolute  deprivatinn,  \vhile,  on  the  other  lnand,  it 
muBt  be  borne  in  mind  that  great  emaciation  and  other  signs  of  death 
from  starvation  resuU  from  many  forma  of  disease,  more  especially  tiiber- 
cu!osi3,diarr]ii;ea,dyaentery,caucer,  and  certaiti  diaeaHes  of  the  nervous  8y9tem. 

In  ali  casGS,  therefore,  we  must  carerully  note  the  character  of  any 
content«  of  the  inteatines — the  presence  of  somo  old  hard  fiRtial  manaes  i« 
not  inconsistent  witb  death  from  starvation ;  and  more  particulariy  evidence 
of  the  existeucc  of  iinv  di^ea^  suflicicnt  to  nocount  for  the  condition  and 
death  of  the  patienl  must  t>H  looked  for. 

Death  from  Cald  and  Exjiosure.- — There  are  no  characteristic  poat-mortem 
appearances  of  this  cause  of  death.  We  can  only  attribute  death  to  cold 
and  eiposure  after  a  consideratiou  of  tbe  circumstanccs  under  which  tbe 
body  ha»  been  fouud,  and  in  the  abnence  of  any  other  injury  or  condition 
Runicieut  to  account  fur  death. 
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Al  Ibe  8aiiie  tirne  it  musl  be  remerabeivd  that  death  from  coH  and 
«xpaBure  is  Mpeciallv  li»ljle  to  rcsult  in  ftlates  of  great  fatigue  and  of 
exnauBtion  from  waDt  of  uouriAhmcDt,  while  in  persoos  wl)o  aro  suOimng 
froDi  great  ehock  lu  the  nenoim  H^ittem,  hb,  for  esauiple,  after  altempCa  to 
ravtuh,  or  violent  aasaalts,  expo!nin>  tn  cold  not  inl'requpntly  resulta  in 
death.  Persons  lyiDg  expoaed  whilp  UDder  the  infliienee  of  dhuk  are  eaailj 
affected  by  low  lemperatures. 

The  mere  fact  of  a  bodj  beiag  found  frozea  doea  not  necesaaril;'  indicat« 
tbat  death  vraa  due  to  eipoenre  tn  cold.  Tlie  penum  may  have  been  killed, 
or  <iied  from  other  caoses.  aod  the  bodj  hare  beoome  frosen  8)ibeequeotlj. 
The  preaeDoc  of  aigna  of  decomposition  in  a  frozen  body  would  Indicat«  thi» 
proLmbUily,  provided  the  fro«t  had  been  continuotis  and  uaiatemipted  Bince 
the  prubable  date  of  death. 
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Ajgpkyxia. — Death  from  agpliyxia  oocurs  whtm  the  resjuratorv  functiuti 
ifi  arrested  from  anj  eauae.  In  forensic  medicine  we  have  usually  in  raind 
tboee  causes  whtch  mcchanically  prevent  the  acceas  of  air  to  the  lungs,  as 
in  clo6ur^  of  the  respirator^  opooiugs  hy  some  cxterual  otutructioD.  Iluid 
or  aolid  (druwning,  lunuthering),  or  bj  Bome  interual  obstructiun  (chuklng), 
or  again.  by  extemal  preivuru  upon  the  neck  or  che8t  (stmnguUtion,  fixa- 
tion  of  the  chesl-walU),  or  laally,  from  such  u  cause  a«  pneuiiinthoras. 

i\iq)hyxia  muy,  howcvor,  rcaiill  from  intcmal  cauaee  nport  from  such 
forma  of  violeut  death,  e.y.  certuin  poiHuoB  nliich  |)araly8e  ur  tetoDiae  the 
reBpimbory  muHt-l«) — Uurare,  8tryohnia — int«'rfeT«Dco  with  the  rBBpiTatory 
oontre,  diroct)y  or  rcttexly,  as  in  compression  of  the  bruin,  or  hj  thu 
oirculiition  of  ccrUiin  poinons  in  the  bloud ;  and  a^^nin,  iutcrfereDco  with 
Ifaf  qiuiutity  or  i]uaUty  of  the  bluod  iiu[>ply  to  tlie  bniiii  will  produce 
iu(phyxia,  ua  in  caiH.-a  of  hii^iitorrltage.and  poiiuning  by  CO,  and  CO  gasea 

1 1  lolluvvs,  tlierelore,  thut  tho  jto^it-niortem  appeanuicee  of  death  from 
a(!i>hyxia  wiU  t>e  fouud  in  many  other  formn  of  death  tlmn  thoee  due  to 
violenoe  or  vrhich  are  produced  by  mec}uinit:al  meaui. 

AVhen  tho  entrnnce  of  air  into  the  lungs  is  prevonted,  ihree  sUiges  of 
•q>by]Ua acu  «oen :  Ist.A  lUag«  (>/rfvf^n<Ka,whichoomeeon  in  u  fuMrseconds, 
and  if  ohutot«h«^l  by  npid,  viulciii,  itispirau>ry  elforta,  due  to  ezcitation 
of  lliti  reKpirul4iry  ccnln;  in  Lhu  iiietlullii  oblougatu,  by  dcticieuuy  of  oxygeii 
iu  the  bluud  ;  l^ii>l,  A  »Itnjf  of  ronvulgions.  UncoUBciouHueHs  comtn  on  very 
qaickl7  (ge[ieraUy  withiD  a  minute)  in  acate  aBpbyxia,  and  is  occominniod 
bj  geDeruI  cluoic  convukiioaa  and  expimtory  uDbrta.  The  duratioa  and 
intuutuly  uf  Lbia  stagu  dcpeoda  bLrge]y  u|>on  individunl  ciroumttanoM,  luch 
trn  uira  und  atrength. 

In  weak  or  exbMUBt«d  pemos.  as  also  in  thoae  who  are  drunk  or 
druffied,  convuUionii  may  be  ouIy  vory  slight,  or  evon  eotirelj  abeent. 

The  3n/  ata^e  uiay  be  termed  ttut  of  ej-havstian,  aod  ifl  cbaractcriaed  by 
i  few  uregular,  vieak  in8jtiratory  elforla.  Ali  iheMi  pbuuoiiirnu  uiay  ooour 
wilbin  the  period  of  two  or  throo  minates  in  cnw»  wtieru  the  air  in 
ahtioltilely  ow]udod.  or  bc  iiiorv  protracted  in  u«phyxia  len  noutelv  indoceii 
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It  is  imporUnl  to  reuieuiber  tliene  t^tages  iu  dcatb  froui  aaphjrzia,  for 
tihey  help  us  to  explain  tlio  vamtion»  in  the  poet-morLem  appearanoes 
which  are  so  frequently  met  with.  Tt  is  often  a  malter  of  siirprise  that. 
in  undoubted  casea  of  dcath  by  hanging  or  suRbcation.  the  poat-uiortem 
appearances  are  not  weU  marked,  and  do  not  corresjMtid  with  tlioae  which 
are  deeoribed  in  books  iis  uborauteriat  ic  of  death  froin  aa|>tiyxid.  The 
explanatioQ  is  to  be  fouud  in  the  fact  that  tho  iotensit;  and  duration  of  the 
dy3pui£ic  and  coavulsivo  stagcts  are  largety  occountable  for  the  preeence  or 
jibsftuue  of  chanicU^riatit;  [loat-mortbtu  appearances.  Congestion  of  the 
bings,  braiii,  and  ntlier  urgans  chielly  arises  during  tlie  firat  atage,  or  that  of 
dy8piioea,  with  its  inspiriitory  eftbrta,  while  pet-echial  eccbjmoBes  on  the 
pleurffi,  epioardiuui,  aud  iu  the  couneutive  tissues  havc  boen  8bown  to  be 
produccd  during  the  couvulsive  &tage.  Should  eilher  of  these  stiigcs  be 
abaent,  or  preaenb  only  in  a  mi  nor  degree,  then  the  posl-inorteuj  appear- 
anccfs  will  be  niodified  nccordinglv.  Even  snch  a  characteristic  p>wt-mortem 
appearauce  in  deatli  from  a3phyxia  as  fiuidity  of  the  blood  may  be  much 
moditied  in  cases  where  the  stages  Iiave  been  long  drawn  out,  so  that  looae 
ooagitla  are  found  in  the  lieart  in  undoubted  cases  of  death  from  ttiis  cause. 

Tke  pust-morUm  appearances  which  are  couimou  to  ali  forme  of  death 
from  aAphyxia,  but  whii:h  are  Hubjeul  to  niodiHcation  owing  to  the  reasous 
alrove  indicated,  are :  exterHai  appearances — 8lower  cooling  of  the  body,  weU- 
marked  post-mortem  li%'idity,  due  to  ihe  flulditv  of  the  blooil  and  the  fact 
that,  as  a  rulc,  the  quantity  of  blood  in  the  body  has  not  been  rcdaccd  from 
auyciiu8e;  cyanoais  of  the  face  aud  injaition  af  tlie  conjuncliva), — this 
appearance,  however,  is  frequeutly  Rl)sent  wlien  the  lK)dy  is  seen  after 
death,  becauBe  of  the  gravitation  of  the  blood  to  the  dependent  parts  of 
tho  body;  petechial  ecchymosca  scen  in  the  conjunctivie,  the  mucoua 
membraues  of  the  moutli.  aud  sometimee  ou  the  skiu.  Theae  vary  in  size 
from  a  pin-point  to  a  lentil  seei),  and  do  not  clisap^HVir  uh  a  ret^tilt  ot'  gravita^ 
tion  of  the  blood.  They  nn:  due  to  rupture  of  capilhiries  o\viug  to  increased 
blood-pressure,  and  aro  »jaused  during  the  convulsive  stage,  and  hence  may 
be  present  or  abaent  iu  caaea  of  aapbyxia  according  to  the  violence  of  the 
oonvulsioua.  Ttiey  do  not  oecur  in  ali  coses,  even  wheu  the  tt8phyxia  has 
been  violent  and  acute,  the  condition  of  the  capillaries  infliienciug  their 
production,  e.g.  in  the  young.  aged.  or  those  suffering  from  disease.  Con- 
siderablo  importance  is  attached  to  the  prcsonco  of  suoh  occhynio6cs  in 
violeut  dejith  from  asphyxia.,  but  they  are  not  abBDlul^)ly  diaguostie,  since 
they  may  oRcur  in  other  forms  of  death,  e.j.  convulgions.  epilep8y.  It  is 
ulso  posaible  for  petechial  ecchyniose8  to  be  produced  post-uiortem,  as,  for 
esample,  wheu  a  persou  has  hanged  himself  and  the  body  romains  suspended 
for  severni  houra.  The  blood  then  gravitiites  to  tho  lower  liuiha,  and  the 
weight  of  a  oonsiderablo  calumn  of  blood  mny  wiU8e  rupture  of  capillaries. 
more  e3pecially  wheu  these  happen  to  be  discased. 

The  semiual  tliiid  fr(.qucntly  fouud  cscapiug  from  the  urcthra  after  death 
from  violent  iuiphyxia  has  no  medieo<legal  siguiiicauce,  as  it  is  aimply  a 
result  of  the  general  post-mortem  relasation  of  the  sphincters  in  the  bodv. 
and  ia  therefore  found  in  other  forms  of  death  as  well  as  in  death  from 
asphyxia. 

Internat  Appearances, — The  three  chief  iuternal  appearances  are  : — 

1.  A  dark  fluid  condition  of  the  blood. 

2.  Distension  of  the  right  side  of  the  heart  with  blood  and  congestion 
of  the  lungs,  bruin  and  other  internal  organs  ;  and 

3.  The  presencc  of  petechial  ecchymo8e8. 
The  dark  colour  of  the  blood  is  a  general  appearane«  in  ali  forms  of 
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deatb,  and  ia  not  confinetl  to  deaih  from  a8phyxia,  although  in  the  latter 
it  is  U8nal!y  moro  markod,  and  Bhow8,  with  tbe  speotroacope,  a  greater 
degree  of  mluctiou  of  the  bieuioglobiu. 

Keduction  of  tbe  ha;moglobiD,  and  conBequcut  darkoniug  iu  tbe  colour  of 
the  bluod,  takes  plaoe  poat-uiurtem  tu  ali  furma  of  dHath  bj  the  aclion  of 
the  Usanes,  and,  linHll^,  owing  to  jiutreracttve  prot^cescft. 

Tbe  tlindit)-  of  the  blood  is  a  vorj  constaot  appearancc  in  aspbjiia, 
althougb  it  in  uot  cuutiued  to  violeot  a8phyxia,  but  is  prcaent  in  most  caaes 
wbeti!  re^piration  baa  bceu  intertercd  witb  from  anv  caufie.and  also  in  caaea 
of  aadden  death.  Fluidity  of  Ibe  blood  is  not  thereiore  abaolutelj 
oharocteiutic  of  asphyxia. 

The  coDgestiou  of  the  right  side  of  the  heart,  lunga,  and  other  internat 
organa  is  nut  a  conalaut  appeiinuice,  and  in  dealb  fruu  druwniiig,  huugtDg, 
atnuigulation,  auffuc-ution,  and  otber  lypical  fonns  of  death  from  aK|>)iyxia, 
the  oonge»tion  of  the  lungs  and  other  oT^'ant)  may  be  by  no  me-ins  marked. 
As  alreadj  indicated,  this  is  accouuted  for  bj  tbe  fact  thut  such  congcation 
is  produced  by  tbe  djspno^  and  clforts  at  tnspiration  which  oocur  nt  tbe 
conuuencemcnt  of  a8phyxia,  and  therefore  Bhould  tliis  sUigo  bc  preeeut  ouly 
to  a  tiltgbt  degree,  it  foUowa  tbat  tbe  poat-mortem  appeanuicefi  vili  be 
relatively  ullt-red. 

Petecbial  et-cbymo0es  tiimilarto  those  mentioned  as  occurring  exti)rually 
may  be  fouud  iinder  the  pletirte  and  epicardiiuu,  iu  the  pencardium,  in 
tbe  couDoctivB  tiaaue  in  various  parts  of  iho  body,  e.g.  uuder  tbe  ateruum. 
arouud  Ibu  uorta,  in  ibe  Iaryux,  tracbea,  epiglottis,  and  in  the  n-alp  na  weU 
as  withiD  the  cranium,  on  tbe  dum  nuiter,  etc 

Conaiderable  im]>ortance  niay  be  attached  to  tbe  preaence  of  suoh. 
eoohymo8es  in  tbe  diagnosis  of  death  from  viotent  forma  of  a9phyxia,  more 
e8peciaUy  wheu  they  are  prescut  in  tbe  varicus  aituatiouH  indicated  ubove; 
but  aa  alrcady  mentioned,  tbey  are  uot  absolutelv  characUTiHtic.  ttince.  for 
example.  in  cases  of  cbddren  dying  during  convulsions.  similiu  ecchymo6eal 
are  lrui|uently  foiind. 

Dmtk/nim  Ilttnijinij. —  Iu  this  form  of  death  the  ooufltricting  forc«  is  tlie 
weigbt  of  thi!  lKHly  t'xerted  upon  a  rope  or  other  iMtntl  puHKing  n>und  tlie  netik. 

1  be  ouly  L-hanietertHtic  external  appearance  in  the  mark  priHhii^ed  by 
the  coiifttncting  band.  Ajtart  from  this  thero  is  UBually  nolbing  to  indicate 
that  fledith  bas  tuken  plače  froru  utuses  other  than  nuLural ;  the  faee  ia  |)ule 
and  pLicid,  and  there  ia  no  evideuce  of  auy  »truggle. 

Tht  nutrk  (*/  cotvttrirtviH  is  a  furrow.  it^  (Jopth,  lireadtb.  and  api>4>.inincfl 
du^tendiug  ii]ion  tht;  niiture  of  the  conslrictiug  band.  It  ia  ui^iially  of  aj 
l}ri>wnLrih  rud  colour,  and  the  Hkiu  haa  a  hard,  ]iari'bment-Iike  c^)nMt)(teD( 
whcire  the  greatest  pressure  baa  been  eierted.  Thia  parchmeut-like  appear-' 
ance  is  dne  to  compreenion  of  the  akin  and  also  to  abrasion  of  tho  cutiole, 
luaiug  a  desiceation  of  the  Mkin,and  it  ia  purely  tbe  restilt  of  phyaiL-al  pro- 
A  Miriiilar  ap|>earunue  ia  producetl  by  iiijuring  thr  cutiele  on  Any 
part  of  the  tHidy  ufter  dealb,  aud  heuce  in  (m.stw  of  liauging  it  iriiiHt  not  l>e 
lookod  upon  aA  ludif-ative  of  Buapeusinn  during  Ufe :  it  witl  niso  ocvur  in 
bodica  euapended  after  death. 

Kre()ueutly,  howcvur,  in  the  parchment-likc  area  or  at  it«  edges,  iujeo- 
tioD  or  byperumua  of  the  capillarius  and  ucx;hymo9U8  wi]l  Im  fouud ;  this  » 
^indioativo  of  suspension  during  Ufe,  and  oonnot  tKisimulated  by  post-mort 

»pcnaiun. 

If  Lheamitrictjrig  batiil  baa  becn  of  soft material,  c..';.  a  silk  bandkorhief, 
tbon  tbr  culichi  JH  not  ltkfly  to  I«  abrodod,  and  tinncu  we  Au  uot  havu  a 
brovrn,  parcbment-like  cunditiou  produced,  but  simply  a   pale  furTow  with 
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more  or  lesa  lividity  of  thc  edges  on  oither  Bide,  but  more  cepdeially  above 
tho  rurrow. 

The  piisition  of  the  coDstrialion  mark  will  vary  according  to  the  mode 
of  Buspeuaiou :  if  a  running  uoose  bas  boen  employed,  or  the  ropo  is  tied 
cloae  rouDd  the  oeck  bclore  suBpeDsioD,  thcn  the  furrow  wiU  completely 
eacircle  the  ueck,  the  jiostliou  oi'  the  kuot  bciug  iudicatod  by  au  irregular 
area  of  compresaion,  vvhile  tlie  deo^Hj&t  deprHHihon  of  thii  furrow  will  lie  on 
the  side  opposite  to  that  on  which  the  knot  has  beeu  situated.  If,  however, 
aa  moat  commonlj  happons,  the  ueck  Ls  placed  in  a  tixed  loop,  tlien  the 
couBtricLion  mark  will  oiily  pArtmlly  eucircle  the  nock,  aiid  it  aH^uiims  ihe 
highest  position  which  the  anatumical  rebitions  will  allaw.  In  »iich  casefl 
we  tind  the  furrow,  as  a  rule,  running  in  front  of  the  neck  between  the 
fayoid  aod  tbyroid  i^rtUages,  passing  baukwards  and  upwards  behind  the 
augle  of  the  jaw  and  the  maatoid  proaeas,  and  loaiug  itself  in  the  hair  of  tfa« 
heiid  behinil 

In  thia  the  most  tisnal  position  it  vn\\  be  recognised  that  neither  the 
trachea  nor  larynx  is  pressed  upon.  Tlie  air-paesages  are,  hovever.oceluded 
by  the  root  of  the  toiigue  being  pressed  upvvards^  and  bai-kward9  againBt 
tho  posterior  phaijngeal  wall.  A  result  of  this  is,  that  the  anterior  portioa  of 
the  tougue  is  pushed  forwards,  and  hcucc  not  infrei|uoutly  iu  hangiug  it  is 
found  prutniding  fruiu  the  moulh,  or  prcHsiug  again»L  the  teetb. 

In  hangiug,  other  factora  heaides  occhision  nf  air  play  a  part  in  the 
production  of  death  and  also  in  iux»unling  for  the  rapid  oneet  of  un- 
uonsciousness,  uamely,  the  large  vosseU  of  the  neck  are  compreased,  and  thua 
interferenee  wilh  the  blood-supply  of  tlie  V»raiu  lakes  plače,  whilc  the  vagus 
nerves  may  abo  bealTocl«d  by  the  conBLricition.and  inhiliit  the  heart'«  actioo. 
This  is  indicated  by  the  freijucnt  absence  ol"  \vell-iiiarked  post-niortem  signs 
of  deith  from  a'4phyxm, and  also  by  tho  body  often  beiny:  ibimd in  a  position 
whu^h  btilokeus  very  rapid  losa  of  power  of  voluutarv  uiovement- 

Evidenne  of  tho  ellect  on  the  carolids  will  oftea  be  found  in  the  form 
of  tiansverse  rupture  of  the  inner  sheath  intiuediately  beIow  the 
bifurcatiou. 

The  que8tiou  of  accidetU,  suidde,  or  murd^r  will  be  deleruiiued  frora 
the  cJrcurii^Lanceii  na  a  rule.  In  auicidtil  banging,  tlie  Unij  Tnay  be  found 
in  any  position.  viz.  entirely  aimpended  above  the  grouud,  or  uiih  the  feet 
rcsting  upon  it.  and  even  tho  foct  of  the  person  being  in  &  sitting  poetore 
with  the  buttocks  restiug  upon  the  grouud  is  not  inconsiateiit  wit)i  suieide. 
Such  postures  bear  evidence  U>  Lhe  rapidity  witli  wliich  uncousciousnewt  and 
power  of  volimttLry  niustiular  nuivenieiit.  is  lost- 

J/omicidai  hauging  is  rare,  und  iu  auy  actual  oaso  we  should  expect  to 
find  evidence  ou  the  decea^ed  of  a  strnggle,  and  abould  bave  lo  presume 
that  tliere  had  been  more  Ihan  a  siugle  assailant,  or,  except  in  the  caae  of  a 
child,  tbat  ihe  victim  had  beeu  tirst  rondered  helploss  by  violence  or 
dnigs. 

A  murdercr  iuay  attempt  to  simulate  suicide  by  siiHpeudiug  a  body 
after  death ;  in  sucli  a  caae,  the  ubsence  of  signs  of  vital  reaction  iu  the 
constriction  mark.  and  thi!  presenceof  ntber  marksof  \iolcnceor  other  caose 
of  dealli,  wouM  iudicjite  the  nature  of  the  čase. 

Strangulation. — In  this  form  of  deuth  the  constriction  mtty  be  efTected 
by  a  cord  ur  atber  form  of  tmud,  ur  by  means  of  tlie  liands,  so  called  manual 
strangulftUiin  or  tkroUUng.  When  a  cord  isiised,  the  constriction  mark  is 
similar  in  appeannce  to  that  producd  in  hungiug,  but  it  oocupies  a  lower 
poeition  iu  Lhe  neck,  becau.-ic  the  force  is  no  loiigur  the  wcight  of  the  body, 
and  it  is  exerted  in  a  horizontal  directiou.     Ab  a  rule,  the  force  empluyea 
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is  much  more  violent,  cauaiog  greater  iiijiU7,  not  oQly  to  the  skiu.  bul  al&u 
to  the  »Inicturea  beneatb. 

The  po9t-iQortem  appearances  of  death  from  aspbyxia  are  more  tnarked, 
lis  a  nile,  than  iu  death  L>y  hanging;  but  apart  from  the  local  etleols  of  the 
constriutioa,  there  is  uo  special  appearauce  chorocteristic  of  this  mode  of 
death.  Ah  iu  haugiiig,  so  here  aLso,  death  i^  uot  alwaya  duo  8oldly  to  uloaure 
of  the  air-paftsageH,  but  \a  coiiibiued  with  eumpreaaion  uf  thu  lai^  veaseU 
uf  the  neck  aud  iutorfei-ence  with  tho  blood-8up{>ly  of  the  braio,  and,  eape- 
viiiily  in  mauual  Btraugulatiou,  pressure  upon  the  laryngeal  uorves  u»o 
plays  a  pari. 

Suibide  by  straugululiou  ia  rare,  but  stUl  po^iblB,  tu  caaea  oo  record 
prove.  A  person  inay  tie  a  cord  rnund  tlie  neck,  and  then  using  a  pioce  of 
.stick  03  a  lever,  lwi6t  it  until  the  cord  is  so  tigbt  as  to  briug  on  uuconecious- 
nem,  whcn  iustead  of  the  tevcr  untwL4tiug  itsclf  agoin,  it  catches  iu  boui6 
ob»tacle  aud  thu»  coutiuuea  the  coiiiprediuon.  Apart  from  8uch  means, 
howeveT,  it  is  j>0BBible  for  a  penion  to  tie  a  oord  so  tightly  round  hia  neck 
as  to  produce  death. 

HomiddLl  stmngulutinn  ia  luuch  more  vommon,  and  is  especially  eaBy 
of  exoeution  in  the  čase  of  childrea.  With  adults  it  is  more  ditKcult, 
iillhough  if  they  happen  to  be  helplcss  from  anj  cause,  such  as  driuk,  ur  are 
takiMi  unaware4,  the  sigus  uf  resii^tauuti  aud  evidence  of  a  struggle  which  ona 
wouUl  naturaUy  expect  to  tind  muy  beabseut. 

Manual  SUangulalion — ThrotUing. — Comparatively  Blight  oompreasioD 
of  the  liryux  is  auffioient  to  cause  complete  cIo*ure  of  the  vocal  cords,  or  to 
force  the  base  uf  the  tongiie  upward9  aud  Ijiickffards  ugutust  the  pUHterior 
pharyngeal  wjill.  Iu  buth  coudiLiuuBasphyximx;curH  in  a  few  seconds;  bul 
it  is  abjo  probable — aud  this  fact  helpa  to  eipLiin  t!ie  great  ease  with  which 
tho  garrottor  is  ablo  to  carry  oub  his  dettigu — that  in  mnnual  comprcesiou  of 
the  laryux,  Iho  superior  laryngeal  branch  of  the  vagus  ia  injured,  thuR 
producing  iuhibition  of  the  reinpiiatiou. 

The  poBt-mortem  appearances  found  in  Huch  caaee  are  usually  very  churoc- 
leriBtio,  oonsisting  of  soratches,  Hngernail  marka,  and  bruiaes  in  the  ti'ont 
uf  the  ueck.  These  marka  are  moro  numorous  on  the  loft  eide  as  a  rule : 
this  aide  corre»ponding  to  that  on  whiuh  the  fingeru  of  a  nght-handed 
aasailant  wiU  act,  as  distinguii«hed  from  the  thumb,  whieh  will  exert 
pressure  upon  the  right  aide.  There  will  aLio  probfl-bly  be  other  marka  of 
violeucc  aud  signs  of  a  struggle. 

In  atUavptcd  throttliug,  eveu  iT  there  be  nu  ituuiediat*?  aigus  or 
9ymptomB  of  the  viulenue  presjent  on  the  iu^iuilted  party,  corroborative 
evidence  may  often  be  obtaiued  after  a  day  or  two  from  t!io  appearauce  of 
brutsea  ou  the  nock,  aud  abo  iu  the  dcvclopmcut  of  hoarseneati  uf  voice  and 
pain  on  Hwallowing. 

Kr.ictures  ofthe  Iarynx  (hyoid,  thyToid.  and  cricoid),as  well  as  effusions 
of  blood  iu  tho  subcutaneous  stiijctures  of  the  neok,are  much  more  commou 
as  a  reaull  of  throttliug  than  of  either  hauging  or  strougulation  by 
means  of  a  constricting  cord. 

In  siiieidal  hanging  it  is  e.^ceptional  to  lind  fractures  of  the  tbyToid  or 
cricoid  cartilages.  1'artial  ruptures  of  muacles  are,  however,  not  in- 
frequent,  e,g.  »terno-mastoid,  platy8ma. 

DrotDning. — In  dmvvniug,  the  cause  of  deulh  is  pure  aHphyxia  tlirough 
air  being  prevented  from  enteriug  the  luugs  hy  means  of  a  tluid  medium. 
The  medium  nmy  be  any  tluid,  and  it  is  of  cours«^  not  caeential  that  more 
of  the  body  than  the  mouth  and  noatrila  should  be  immersed  iu  order  to 
produce  death  by  drowning. 
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£xt0nuU  post-^iHortrm  Appearanees, — Marked  coldnees  of  the  body. 
outiB  auseriuti,  retractioD  of  peuis  aod  scrotiiia,  bleoching  and  a  BoddcD 
wriiiklcd  couditioa  of  thi;  »kin  of  the  hauds  aud  Boles  of  the  feel,  are  onIy 
indicativa  of  a  boLiy  liaving  been  iujmen*ed  in  water,  it  may  he  post-mortem, 
and  are  not  therefoie  charaoteriatic  of  death  by  drowning.  Goose  akin  and 
alBO  coatractiou  of  the  penis  aud  scrotum  may  occur  in  other  forma  of  death 
merely  as  a  rcsiilt  of  rigor  mortis. 

The  only  two  exUjnml  uppearauceH  Hlrougly  indicativ«  of  death  by 
drownmg  are:  lat,  Tlie  presenue  of  tine  ftwim  in  the  tnoiith  aod  noee ;  and 
2nd,  Tho  preeeuce  of  weeda,  gravel,  etc,  tirmly  grasped  in  the  hands. 

InUrnaJ  Appearances. — Beaidcs  the  general  fligns  of  death  by  a8phyxia, 
more  or  leHti  weU  developed,  there  are  three  appearanonK  charauteristic 
of  drowning. 

1.  Dislension  of  the  lungs  so  that  they  fill  the  cavity  of  the  oheBt — 
"  I^lloon  luuga";  theyaresodden\vil,h  vvatL-r,  pit  oapreasure,aad,ou6octiou, 
H  quautily  of  frothv  Ihiid  escape-s. 

ThisconiUtinn  ariseschietij  diiring  tlie  terminal  respirations  in  the  third 
stage  of  uHpliyxia,  wheu  uucousciouHuess  supervenes  aud  the  reflexea  have 
(»euoiae  destruyud,thp,  tluidt>eing  theu  drawu  inUi  the  HHiallest  broiichiolesand 
alveobe.  During  the  liret  stage  of  dyBpncea.  no  fluid  enters  the  uirpassagee, 
or  if  it  docs,  is  at  once  expelled ;  while  duriug  the  second  or  convulisivu  stoge, 
wuter  uiay  (iud  ita  way  iuto  tbe  stomach ;  but  the  reflexes  not  beiug  whoUy 
aholiHh(»l,  water  wbii;h  jiasAas  intci  the  larynx  ir  to  a  large  extt>.iit  rcjected, 
while  the  expiralory  eHurts  whicli  characteriso  this  atn^  atxount  for  the 
produclion  of  the  fine  foam  found  in  the  air-passogee  after  death.  Tho 
amount  of  water  whic;h  pcuetratcs  iuto  the  luuga  produciug  thia  "  balloon  " 
appcaranui  in  a  more  or  Icss  Lypical  form  \viU  d(^i»eiid  upon  the  duration 
and  Htrength  cif  the  terminal  irispiratious  before  death. 

2.  1'reaence  of  water  in  the  stomach.  This  in  dne  to  water  having 
been  B\vaUowed  duriug  the  Mrst  aud  second  stages,  aud  it  ia  ofteo  large  in 
amount.  It  uiuat  bc  diHtiugtiished  frum  waLer  drunk  before  imuieraion ; 
thia  may  be  done  by  a  nncroacopic  esamination  of  the  water  in  nmny 
instancjca,  r.g.  the  discoverj-  of  siibsunces  identifying  it  with  the  water  of 
the  Ciiual,  poud,  etc.,  iu  which  the  body  is  fouud. 

3.  Preaeuce  of  fine  while  foam  or  Iroth  in  Lhe  tnichea  and  air- 
pn8S»ge8  gpuerally.  Thih  fine  foam  ie  verj*  chanuiteristic  of  drowning, 
and  is  not  to  be  coufounded  with  the  coarae  froth  frequently  aeen 
in  caeea  of  death,  in  which  there  has  been  aap!ijxia  from  any  othcr 
oauae. 

Iu  death  from  drowning,  tho  first  grsen  discoloration  of  the  skin,  asa 
result  of  putrefactiou,  is  U8i.uilly  seeu  in  the  ueck  or  upper  part  of  the 
sternuui,  tu*  lUstinguifhed  from  other  forms  of  death,  in  which  it  uauaUy 
appeara  in  the  lu\ver  pari  of  tbe  abdomeu. 

I*utrefiu;tion  in  deliiyed  ao  long  a«  the  body  roniaina  imrnersed,  but  on 
expo8ure  to  the  air  decomposition  advances  as  a  rule  with  great  rapidity. 

A  body  aluka  on  immersiou  ut  Krst,  but  rista  to  the  »urface,  unlees 
mecliaiiically  preveuted,  wheuevcr,  owiug  to  the  developuient  of  giiaea  of 
putrefatition  in  the  budy  cavitie«,  ita  Hpi«;iHc  gravity  bi-comes  leas  tban 
that  of  the  water.  The  timo  whon  a  body  rises  will  therefore  vary  accord- 
ing  to  the  progress  of  putrelactiou,  aud  thus  cacteris  paribus  oceiirs 
souuer  iu  summer  thau  in  winter,  etc 

Stiicide  by  drowning  ia  very  tommon ;  ao  too.  ia  aecidental  drowning, 
e8peeiany  during  the  summer  raonths.  It  will  be  impoasible  to  decide 
whether  drowQing  is   houiicidal  in  anj  čase,  unleas   there  are  in, 
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oa  the  bodjr  betokening  a  Btnigglo,  or  other  evidence  to  leod  to  such  a 
.ftmclusion.  In  ali  oasee  it  is  important  to  determine  vhetber  doftth  h«s 
AOtuallj  taken  plače  &om  drovning,  aiuoe  natimllj  a  bodj  maj  be  throwu 
inlo  itie  water  after  dealh  lias  b^o  caused  hy  ulhej-  meana 

Id  siucidal  droiming,  however,  a  bodj  tniiy  preaent  inarks  of  violenoe« 
either  aa  a  result  of  an  attempt  at  euicide  bj  anolher  method  im- 
mediatelj  before,  or  as  a  result  of  atriking  some  hard  objecl  in  plang- 
ing  into  ibe  watcr,  or  again  Clie  tojuiies  inaj  be  of  post-mortein  origtn 
caused  by  barve  poles,  lock-gaLes,  paddles  of  ateameis,  waahing  of  the  body 
^ainat  rocks  bv  the  action  of  waTes.  etc.  lu  such  čase«  it  is  neoesouj  to 
dštermine  whether  Cbe  injuries  preeent  ihe  sigus  of  vital  reaotion  cbar- 
acteristic  of  production  during  lifo. 

Waniiiig  must  be  given  not  to  mistake  the  efTecta  of  decompoaiLion, 
and  the  action  of  water-rats,  tiah,  and  crabs,  etc,  for  injuries  and  mulila- 
tions  prodaoed  by  violence  during  life. 

Ao-phjKia  prodiieed  by  the  presem-e  of  foreign  bodica  in  the  air-pan^«« 
(čhokin^)  is  comiijon  an  a  result  ofticcident.bu t  isestremelj  rareasa  meaos 
of  suicide,  or  of  homicide,  exccpt  in  tlie  cuse  uf  verv  young  cbildren. 

Smothering,  overiat^ng  are  fre^uentlj  tbc  cauite  of  acoidental  deuth. 
the  formcr  in  tbe  caae  of  adulU  while  in  a  atate  of  dmnkenneas,  and  the 
latter  in  jouug  children  who  sleep  in  the  same  bed  along  with  the  father 
lin  d  mother. 

Smolhcring  may  of  courae  be  homicidal.  The  post-oiortem  api^carancca 
coogiat,  as  a  rule,  ouly  of  Ihoae  comiuon  to  uU  forms  of  death  from 
aaphjzia,  bence  the  ditlicnltjr  of  proving  the  crime.  Signa  of  a  atruggls 
and  morks  of  violence  are  to  be  expeot^  if  tbe  deceased  waii  able-bodied 
and  capable  of  otfcring  rcaistance. 

In  cases  of  ovurlaviug  there  ia  often  ttaltening  uf  the  nuee,  ur  one  sido 
of  the  face  may  be  pnjR  and  flattened  owing  to  preieiire.  thuH  indiciiLiiig 
the  canse  of  the  asphyxia.  But,  apart  froui  such  external  signa,  the 
post-mortem  appearanoes  are  not  characterislic,  blood-stained  froth  at  tho 
iDOuLb  and  noee,  petechial  ecchvmoflee  in  the  oonjunctiva>,  pleura;,  and  oa 
the  aorfaoe  of  the  heart,  fluid  blood.  and  oongeation  of  inlcrnal  organs  beiug 
signs  ali  uonsistent  with  death  from  oonvulsions  as  wel]  as  m>m  over- 
lajing. 

J^  cxccption  uiighl  pcrhujKt  be  mado  iu  rcgard  to  the  preMDoe  ofi 
blood-etuineu  froLh  it<Huiug  from  tht>  muuLh  and  noatrilH,  aa  in  a  very  laiv« 
Dumber  of  poHt-mortema  in  ca^es  of  death  from  con^^ulsinna  I   have  rarelj 
if  over  aeon  it,  wh6rea8  in  overlajiug   it  ia  a  very  commou  and  moat< 
uharacterifliic  ameamace. 

Ankifxia,  tne  ramli  of  hreuthing  irrntjnTaUr  gaKes, 

Ali  gue«  which  do  not  pcrmit  of  the  oxygenation  of  the  blood  wiU 
oaoae  aaphyxia,  but  pntcticallj  tboee  which  most  oommonly  oauoe  filial 
reeulta  aro  CO,  and  00. 

Carbonie  aeid  (CO,)  may  cauae  death  owiug  to  ihu  producta  uf  uombuation 
from  a  tire  or  stove  poAsing  intu  a  room,  either  from  thure  1>eing  no  ontlot, 
or  by  down  draught  in  a  chimDey  or  flue  ;  from  esoapes  of  thu  gaa  from  old 
ooal  workiiig8  Intvulling  ihroitgh  ihc  groutid  nnd  {lOMiiig  inti>  tho  i'4.*]lare 
of  houses,  and  iheuue  to  upper  tt{NirLtiioiit8 ;  by  utcn  onluring  well.i,  HeworH, 
brewerH'  vatR  in  whiu)i  tbe  goa  haM  oticuuiuUtod,  or  from  ideeping  iu 
proximity  to  limc-kilns,  and  as  a  reault  of  eKplmions  in  minea 

Doatb  ocuuni  from  pure  asphyxia,  due  to  tbo  00^  prevcaling  a  suffiuioncj 

of  oxygt:u  gaiuiiig  nccom  tu  tbe  MuimI     UncoaMiiouanOM  is  (|uickly  prt>- 

duccd,  Vr-bile  if  the  auiount  of  CO,  presont  is  lurge,  aimosl  iuatantAnuous 
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I068  of  muBcukr  power  aud  unoonsciousneas  may  be  produced ;  vomiting 
Bometimes  ouciua. 

Tlie  exter[ial  poet-morteiu  appoarances  are :  congeution  and  cyanogiB  of 
the  head,  neck,  and  face,  froth  in  the  niouth  and  air-passa^s — often  deepiv 
blood-stained,  verj'  marked  and  eitunsivc  post-mortem  bviditv,  vvhich  is 
of  a  deep  purple  colour.  Petechial  euch)'mosea  may  be  prei^euL  iu  Lhe  akiu 
and  otliBr  liasuea 

Intomal)y.  the  appoarances  are  those  oharacteristic  of  typical  death 
from  asphjxia. 

Carbonic  Oxide  (CO). — Car!wnic  oxidc  moi^t  frequently  produccs  death 
owin|{  tu  escape  of  ordiuarj'  lif^litinj^  gas,aud  more  es])eciiiUy  is  thisdangeroua 
if  it  has  rec^eived  an  admistiire  of  water-ga8  (as  is  now  frequently  the 
caae),  which  increaaes  the  proportion  of  CO  very  con6iderably.  CO  is 
alsD  a  product  of  incomplctc  combustion,  and  hence  may  cause  fatal 
accidentfi  where  gaa-heaiing  arrangements  are  used,  or  where,  in  aIow 
combustion  stoves,  the  Htovea  or  fliiea  are  defootive.  It  ia  a  product  of 
exploaion3  in  mineš,  and  may  also  be  the  cause  of  death  in  the  burning 
of  builtlinga  AHjihyxia  is  prodviced  owing  to  a  »tabJe  compnund  being 
foruied  between  the  hiemoglobin  and  CO  (carbonic  oxide  htemoglobin^,  thua 
meobaQically  preventiug  the  htemoglobin  actiug  as  au  oxygen-carrier  to  the 
tiasuea.  It  ib  a  cumulative  poiaon,  the  blood,  even  wben  small  perceatoges 
are  prcsent  in  the  atmoHpliere,  gradiiaUy  lieconung  more  and  more  saturated 
nntil  death  ensuea. 

Carbonic  oxide  ha^moglobin  is  characterised  by  a  bright  pink  colour, 
which  is  very  distiuct  iu  dilute  blood  sulutious,  aud  whicli  produoea 
a  ct)rre«iwnding  pink  colour  of  the  jKiRt-mortem  lividity  patchea.  Its 
preeence  in  blood  inay  be  definitelv  determined  by  means  of  the  spectro- 
»cope,  since  although  it  gives  rbe  to  two  bands.  somDwhat  similar  to  the 
spectrum  of  oxyh£emoglDbin,  yot,  iu  tho  čase  oi'  the  latl^r,  these  bands  cau 
be  trauafurmed  inU)  oue  hruad  baud  (reductni  ha^moglobin)  by  meanB 
of  a  reihicing  agent.  t.g.  amnuinium  Bulpliuie,  where!tH  the  comhination 
of  carbonic  oxide  and  hemoglobin  is  more  stable,  aad  is  not  aHected  by 
the  oddition  of  such  rcducing  agcnts,  tho  two  banda  betvrccn  the  linea  D 
and  K  stili  remaiuiug  distinct. 

The  sijmptijms  are  dizzincsa,  increasMid  rc8piratory  and  cardiac  action, 
nausea  and  voiuiting.  drow8ine88.  muscular  weaknes>i,  como. 

The  post-mortem  appearancea  are  chietly  a  bright  pink  colour  of 
the  post-mortem  lividity  patcbes,  aud  also  of  the  blood  throughout  the 
organ«  ani)  tieaaes  of  the  )iody,  togclher  \v\lh  the  ordinary  appearanoes  of 
death  from  aaphyxia. 

The  treatment  of  botb  CO«  and  CO  poiaoning  consists  in  providing 
plenty  of  fresh  air,  inhalation  of  oxygen,  arlilitial  respiratiou,  »limulation 
and  warmth  (uee  alao  "  Aaphyxia,"  voL  i). 


Hapk 43* 

PaKONANcv         ....     437 
Deuv£ey 437 


AnoRTto.v 

Inkantk-jde 
examisati0n 


.     438 
.     439 

OF  Blood  Staihs  .     443 


i 


Rape, — RajM)  ia  the  camul  knowlcdge  of  u  woman  by  foree  aud  agauist 
her  wiU. 

By  the  Criminal  Law  Aniendment  Act,  1885,  any  person  who  hiia  camal 
knowledge  of  a  girl  under  13  year8,  with  or  without  her  cousent,  is  guilty 
of  a  felony,  wtule  the  attcmpl  is  u  misdemeanour.     Auy  porson  who  hae,  or 
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*tteinpt8tobaTe,cama1knowledgeof  agirl  betveen  13  and  IG,  with  consent, 
or  erea  on  solicitation  by  tbe  girl,  is  guilly  of  b  misdeiue^mour.  It  is  a 
gufficient  deCence  in  such  caaea,  where  ttiere  bu  beea  couaenl,  ttmi  the  aociued 
bad  reMooable  ground  to  believe  that  the  girl  waa  of  ar  over  tbe  ag«  of  16 
yeara  The  aocnsatioD  mast  be  brougbt.  hovrerer.  witbin  three  months  of 
the  commiaaioa  of  the  oHence. 

It  ia  alsD  a  misdcmeauour  to  have,  or  to  attempt  to  bave,  caroal  1(dow- 
ledgiB  of  a  female  idiot  or  inibecile,  under  cireumstanceB  whii'li  do  not 
amoaDt  to  rape,  and  when  the  onender  knew  that  tbe  girl  or  vomaa  waa 
an  idiot  or  imbecile. 

In  onier  to  constitute  the  crime  of  rape  it  is  not  esaential  that  tbere 
shall  have  been  eniission.  or  even  peuetmtion,  sinoe  the  mere  intmduction 
of  the  penis  within  the  \'ulvie  is  sufficient,  and  it  is,  therefore,  not  necsasarj 
that  the  hjmen  shall  have  been  iiijured. 

C&meni  means/rM  consent  hj  n  vvoman  \vho  is  uninfluenoed  by  eitreme 
terror,  and  who  is  fully  conscious  at  tlie  tirne.  Intercourse  with  conaent 
obtained  by  peraonatiou  of  a  busbaud.  or  hj  tbreatening  tbe  life  of  the 
woman,  is  ra]>a 

The  administration  of  any  dnig  or  other  miitter  with  intent  to  stiipefjr 
or  overpovrer,  so  as  to  enable  any  pereon  to  have  unlairful  oamal  connec- 
tion,  is  a  misdemeanoar. 

It  must  be  noteil  that  rape  ma)'  bc  coiumitted  on  uuchaate  as  weU  as 
cbaste  women,  and  therefore  that  forcible  intercourse  nith  a  prostitute 
against  her  will  constitute«  the  chma 

In  ali  cascs  of  rape  on  adults  it  is  naturaUj  requiFed  that  the  woman 
sbould  resisl  to  tbe  utlermoet  of  ber  pover,  and  hence  in  ali  such  chargee  we 
expact  to  find  evidence  of  a  etruggle  and  resistance  on  ber  pari  Such 
evidence  most  be  sought  for  in  diaoMer  of  drefs,  acratches  or  bruiaea  about 
the  face  and  neck  due  to  attempts  to  prevent  crics  for  help,  brnises  about 
tbe  thighs  and  wri8ts,  etc  In  the  abaonoo  of  such  signs  of  a  struggle  a 
uiedicttl  man  must  conader  the  poaRibility  of  tbe  woman  Iiaving  faiDtea,  or 
of  more  than  one  offender  having  been  implicated  in  the  assault,  and  of  tbe 
ponihilit^  of  the  voman  having  been  rendered  helpless  bj  administra- 
Cion  of  druga  or  from  other  causes  whicb  would  preveut  ht-r  ofleriug 
rosistanoe.  As  a  rule,  tbe  probabilitj  of  a  tttroui'  womiin  t>eing  forcibljr 
overcome  bj  a  aingle  man  is  extremely  doubtfuT,  and  unleas  there  are 
special  oircumstances  connccted  with  the  čase,  such  as  those  indicated 
itbove,  cbargea  of  tbis  nature  must  be  investigated  witb  special  čare.  Tbe 
compazative  strength  of  the  woman  and  ber  assailant  must  alwa)ni  receive 
ooDSiideration. 

Chargi^  of  rape  most  frequently  occur  in  connection  with  chiKlren.     In 
tbem  we  do  not  expect  to  tind  evidence  of  resistance,  nor,  as  a  matter  of 
fact.  ara  tbe  local  signs  of  vioteuco  to  tbe  g»nital  organs  usuallj  markedj 
vaHiem  forcible  penetration  has  been  attemptea  and  great  brutalit/  bos  beeo 
uaed. 

In  tbe  čase  of  youiig  children  cliargOB  of  ind^rtnt  oMnult  aru  very 
frufuoot,  but  as  a  rulu  lh(>  aasuuU  merel/  consists  in  libidinuns  pnu:tic«s. 
withnut  MunouK  injury  to  tbe  gonital  organa.  There  are  frei|ut!ntly  iu 
tbese  cases  alight  abrasions  of  the  frcnulum  or  innor  surfaoe  of  the  labia, 
socompanied  with  inflaiuniatory  rudneas  of  the  parts  and  tenderne«.' 
Frequently  in  the  času  of  youi]g  oliildrfu  a  mother  suspocts  an  iudecenfe. 
ossault  from  the  appuaninue  of  irriutinit  of  tbe  c>xtema1  genitals  or 
prascnce  of  ii  wbitisn  muco-pumleut  diaoharge.  Hiis  ma^  I«  the  result 
of  att«mpted  rape  aod  gonorrhceal  infeotion,  but,  on  the  otbtr  bane 
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canuot  bc  too  Btrongly  accentuated  that  a  Bimilar  conditioD  is  frcquently 
the  result  of  uucleauliueas,  povertj',  aud  defective  nutrition.  The  dletinc- 
tiou  betvreen  such  an  innof.ent  ilist^harg«  and  a  gonorrliti^a  iimv  bo  made  by 
mcims  of  staining  for  gonococci  (8oiuewhat  similar  orgauisms  nioy  b« 
preseDt  ia  inuoccnt  discharges),  aud  by  observiug  tbc  effect  of  general 
treatment;  iunoeeut  dischargea  tj^uicklv  disappeariui;  aa  a  rule  un  the 
application  nf  ordiiiary  remedies  and  cleanlineRH,  wherea8  gonorrh(wi  is  more 
introc  table. 

In  rape  upon  girls  of  more  advanoed  age  the  local  appearancce  may 
(^rinsiML  of  injury  to  the  hymeu  and  other  parta  of  the  geuital  organa,  but 
tho  eitent  of  the  injuriea  \viU  dej>eud  upon  the  phyaical  development  of  the 
individvial  aud  violence  uwd  in  oach  čase.  The  hymen  will  in  ali  probabUity 
be  ruptured  if  there  has  been  completc  penetration,  and  the  other  aigna  of 
injury  miiy  couaiat  in  laccrutions  of  the  cutraoco  to  the  vagina,  aud  of  ita 
wall8  implicHting  the  Idadder  anteriorIy  or  rectum  behind. 

lliipture  of  the  hy:iien  is.  however.  not  a  necea3ary  rosult  of  complete 
penetration  nveu  in  young  virgins,  and  In  uU  ciunt«  cjire  inuat  be  exerc:iaed 
not  to  confound  natiiral  irregularit-ies  of  the  free  margin  of  the  hymen  for 
ruptures  either  of  recent  or  remote  origin. 

lu  vvonien  who  havc  been  accustomed  to  scxual  interoourse,  while  we 
may  exp«ct.  uiore  luarked  evidence  of  a  strugglo  and  rtisiatancfi  to  the 
assaidt,  and  while  injuriea  cmised  by  the  fingers  on  the  external  aurface  of 
the  genital  organa  are  frequently  seen,  signs  of  injtiry  internaUy,  as  a  remilt 
of  the  act  of  connection,  may  be  whoIly  abscnt 

Under  aH  cinruuiatauuea  it  is  iuiporlaut  that  the  examiuation  of  tlie 
assaulted  parfcy  ahould  take  plaee  wiUiout  aiiy  de]ay  or  waming. 

The  general  ap[>earance  and  behaviour  of  the  woman  inuet  1«  noted,  as 
aiso  tho  condition  of  hcr  dresa  and  any  marks  of  oxtcrual  violeucc,  likewi8e 
the  condition  of  her  exterual  geaital  orgaus  with  reference  to  seratcbes, 
presence  of  »omeu  Htiuking  to  the  pubic  haira,  or  on  her  clothing,  and 
internally,  any  appearancea  indicative  of  violence  or  rečeni  connection. 

With  regard  to  the  esamination  of  the  private  parta  of  auy  woniau 
under  vvhatever  circumst-anceSj  it  must  be  i-emembered  thut  tliia  cau  only 
be  carried  out  ivitli  her  fuU  con»eut,  after  alie  haa  l)een  made  aware  of  the 
object  of  the  exaniination,  and  of  the  fact  thut  it  may  provide  endence 
incriuiinating  herself.  No  ofllcial  authority,  written  or  verbal,  jiistifiea  tbe 
examiuatiou  of  a  woman  against  hcr  wiLl,  but  uaturally  ia  cerlaiu  circum- 
stances,  as  iu  eharges  of  rape,  it  is  the  interesi  of  the  aaaaulteil  j>arty  to  permit 
an  esamination  to  l»e  made.  Tt  will  be  advisable  to  have  such  conaent 
given  iu  the  preaence  of  Tvitueeses,  while  the  examinatioa  eliould  alao,  if 
posaible,  be  carried  out  iu  the  preaence  of  anothcr  woman. 

The  d!H(!overy  of  apermatozoa  iu  tliu  vagina  will  l»e  strong  eorrolKJration 
of  a  charge  of  rape,  but  at  the  same-  tirne  it  ia  well  known  that  living 
spermatozoa  may  be  foimd  in  the  vagina  for  at  least  a  week  after  counec- 
tiou,  and  hence  their  presence  may  be  due  to  a  previous  act  of  coition.  A 
tunail  H|>atulu,  pipeLte,  or  other  auitable  instrument  sliould  be  introduced 
into  the  vagina  ancl  some  of  the  contained  umens  renioved. 

As  it  is  often  irapoasible  at  ouoe  to  prooeed  with  the  microscopical 
examinatiou,  and  since  it  is  inadvisable  to  allow  the  uiuciis  to  become  dry, 
it  will  be  found  useful  to  pluce  what  is  removed  from  tlie  vagina  between 
two  microacope  alidea.  In  tbis  way  t,he  material  remaina  moist  for 
houra,  and  the  spermatozoa  aro  not  injured. 

The  mucus  should  be  exai]iined,  however,  as  soou  as  possible  under 
mietxjacope,  with  a  power  of  at  least  400. 
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When  seminal  stains  od  Unen  or  other  fabrics  have  to  be  exaimned  it. 
sbouLd  be  remembered  that  tbe  tabric  must  be  handled  gently.  If  there 
dhed  semiiial  cru^U-upon  it,  thesc  iiiay  be  dotached,  allov/od  to  eoften  in  a' 
droji  of  dislilled  water  very  alij^litlj  auiditied  with  HCI,  oLhenviae,  a  auall  piece 
of  Lne  staioed  fabric  muRt  >«  cut  oiit,  placed  on  a  glasa  alide,  nnd  moistened 
with  a  drop  of  distiilcd  wai6r  as  above.  The  tirne  aUowed  for  maoeraliou 
will  dei»end  on  tbe  age  of  thc  atain.  The  piece  of  fabric  is  theu  geiitly 
prc88(?d  uu  the  alide.  and  tbe  tiUghLly  mi\ky  tluicl  thus  obtaiued  ia  esaniiueil 
uniler  tbe  raicroscope.  The  addition  of  a  drop  of  a  Bohition  of  iodioe 
dissolvod  in  iodide  of  potassium  plac«d  at  tlie  edge  of  tbe  cover-glass  ia  a 
very  aimple  vet  ctTective  method  of  stainiag  the  bodies  of  tbe  spcrinato/,oa 
and  thus  reudariug  tliem  more  eaailv  viaible.  No  persou  ahould  swear  lo 
the  preaence  of  aperrnat07Aia  imlena  he  Hnds  tv^iical  and  unmiBtikahle 
Rpecdmeos.  To  the  iinpractised  there  are  niany  thiuga  in  the  field  of  visiou 
iu  preparationa  of  suob  diacharges  which  rosemble  spermatozoa,  oltbougb 
ibero  is  nothiiig  tbe  microacopiat  with  aome  experience  is  able  to  recognue 
with  more  certainty  and  speak  to  vrith  greater  conOdence  if  preseut. 

£xamiiuttion  oi  acrused  j>arty  m  c&sea  q{  Rope. — Tliis  ahoiild  al\vay8  be 
undertaken,  but  it  cau  only  be  [KrHiniied  under  tlie  same  rttitriction  aa 
pertainR  to  the  ezanunation  of  a  won:ian,  viz.  with  consent.  Evidence  of  a 
Btmgglo,  scratohes  on  the  face,  wri8t8,  etc.,  sbould  be  lookod  for.  while  an 
cxamiuatiou  of  tbo  genital  organa  umj  diaciose  tbe  preaenc«  of  abrasions,  or 
of  disease,  which  mav  afford  important  evidence  in  certain  casea — i}r  tbe 
ulotbing  iDay  Bbow  blood  and  seminal  stains. 

Si^ns  of  I*re4jnitncy. — A  knowledge  of  the  signs  of  pregnancy  is  of 
tmportance  to  the  medical  Jurist,  sincc  in  civil  as  vreli  as  in  chminal  caaee 
que8tiona  as  to  the  exiflttiuc<!  of  pregDancy  at  the  tirne  of  examination,  or 
wilbiD  a  recent  period,  frequently  arise. 

The  various  signs  of  pregnuncj  are  desoribed  under  tbe  appropriate 
artiole  (vide  "  Pregnaucy  "),  and  necd  not  be  repcatod  here. 

A  word  of  caution  may,  liowever,  be  given,  viz.  since  a  great  rosponsi- 
billty  is  incurred  by  a  pottitive  npiiiion  leailing  to  criminal  proceedinga,  a 
deciaion  sbould  not  be  come  to  until  tbe  absolute  signs  of  pregnancy  are 
proaeat  and  proof  positivo  is  thus  obtained. 

Velivfrj/. — Tbe  queBtion  whether  a  vroman  liaa  bocn  receutly  delivered  of 
a  child  is  one  wbicb  haa  tu  be  detemiined  fre([ueutly  iu  couuection  with 
charg(«s  of  infanticide,  and  also  of  suHpected  abortion.  It  is  of  great 
inipi 'riaot«  that  the  examination  ehould  t>e  niiule  as  soon  as  possible,  since 
tbe  uppuiirances  preaeutiu^  thctiiselves  wil]  depcnd  large1y  upon  tho  tirne 
whicb  nas  elapsed  since  delivery,  as  well  as  ut>ou  the  period  of  gestation  at 
which  delivery  has  takeo  plače. 

Of  Goune  the  conaent  of  a  woman  to  the  examination  must  l>e  obtained 
08  pruiioualy  uientioned. 

Tlie  signs  of  quita  reuont  delivory  aro  weU  kuown  to  every  praotitioner^ 
and  it  is  therefore  on\y  nefxenry  to  emphaaiBe  a  fact  which  is  of  great 
int«rest  and  imiiortance,  viz.  the  abaence  in  aome  womeD  of  any  outvrard 
indicationa  of  deUvery  baving  receutly  occurred,  so  that  evcn  doctora  nuiy 
bu  deuiivod  unlesa  a  strict  examiuaLiou  is  ma<le. 

Not  only  mny  n  priniipani,  who  is  living  in  dtiilv  aasociatiou  and  aleeping 
in  thc  sune  room  witb  otber  vromcn,  nay,  eveu  sleeping  in  the  eame  bed 
wtth  another  womau,  8uoc«flafti]ly  cnncea)  ber  condition  until  tho  end  of 
pregiiaucy,  but  sho  nuiy  retiro  for  a  quart«r  of  au  hour  into  privBcy,  and  on 
returuing,  resume  her  work  aloug  with  Lho  reat  of  tbe  household,  vithoui 
the  faot  being  discovered  that  in  the  interval  she  has  been  delivered  of  a 
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child ;  not  only  so.  bat  ahe  may  bc  able  to  continue  to  conceal  tbe  fact 
vithout  diacoverj. 

After  Llie  lapee  of  one  or  two  wee)cs,  the  defiaite  determination  of  the 
fact  of  receDt  deliverj  having  occurred  beoomes  more  ditticult,  and  after 
four  weeks,  as  a  nile,  it  ma.y  be  impoeaible  to  give  even  an  approxunate 
eatimate  &s  to  the  tirne  of  the  occurrence. 

Ahortion. — In  Scotland  the  procuring  of  almrtion  is  a  crime  at  common 
law.  The  Knglish  atatute  ie  as  folIow8 :  "  Eveiy  womau  being  T\ith  child,  veho 
with  intent  to  procure  ber  owu  misearriagc  ahall  unLiwfiilly  udminiater  to 
berself  any  poieon  or  olher  noxiou8  tliing,  or  shalt  uulBwfuUy  use  aaj 
instrument  or  other  means  what5oever  with  like  inlent;  and  wboeoever 
with  intont  to  procure  the  miscarriage  of  any  woman,  whether  she  be  or  be 
not  with  child,  ehall  unlawt'uUy  administer,  etc.,  ahall  be  guilty  of  a  felonj." 

"  Who8oever  shall  unlawfQlly  8upply  or  procure  auy  poisou  or  other 
nosjous  thing,  or  any  iuatrument  or  thing  vvhataoeTer,  knowing  tliat  the 
same  is  iDfcended  to  be  unlawfullj  used  or  employed  with  intent  to 
procure  the  miacarriage  of  any  woman>  whethcr  she  be  or  be  not  with  child, 
ahall  I)e  ginUy  of  a  niisdemeanour." 

The  intent  conBtitutes  tho  crime,  and  any  person  who  through  his 
actione  with  such  inteut  causes  deatb  is  guiltv  of  murder. 

Crimiual  abortion  consiata  in  cauaing  the  contenta  of  the  womb  to  be 
expelled  at  any  period  of  geatation  short  of  full  tirne,  and  is  not  con6ned  to 
expulHioD  of  the  ovum  during  the  earlier  montha  of  pregnancy.  At  tbe 
same  tirne  it  will  bo  noted  frum  the  claudea  of  the  Btatute  quotcd  above, 
that  iu  order  to  conslilute  the  crime  it  is  not  neceHsary  that  the  wumau 
aliall  be  pregnani.  It  ia  doubtful  whether  the  procuring  of  abortion  for 
Btrictly  medica)  reasons  is  intended  to  be  excepted  by  the  vvording  of  the 
Btatute  above  quoted,  but  in  Scotland  where  tho  crime  is  prosecutod  under 
the  commou  law  this  exceptioii  is  clearly  recognised.  In  ttuy  ease  there  can 
be  no  c|uefition  of  the  ad%i8ability  of  every  medical  man  protecting  himaelf 
from  any  poesilde  reflection  upon  bis  comUict,  I)y  holding  a  consultation 
with  a  colieague  beforc  inducing  prematurc  labour,  and  at  the  same  tirne 
of  informing  the  relatives  of  the  circumstance  and  getting  theii-  per- 
missiou. 

The  TTKrtTM  used  to  procure  criminal  abortion  uiay  be  divided  into  three 
cl&SKs: — 

(1)  Geaeral  mcchonical  violence,  such  aa  violeut  ezereiee — jumpiiig  from 
heights,  etc. 

(2)  Administratinn  of  drugs.  It  is  not  nece88ary  that  the  drug  shall  be 
A  poison  or  even  a  noiious  thing  in  a  popular  sense.  Almost  any  substance 
whicb  causcs  a  violeut  reactiou  in  tho  ayBtoin  mav  excitc  uteriue  coutrac- 
tiona.  Kven  ordinary  medicinal  substancea  in  large  doae«,  Huch  aa  sulphate 
of  nmgneida,  aloea,  etc.,  may  by  their  nction  on  the  l)owel  indnce  abortion. 
The  substances  wbich  are  most  often  emplojed,  however,  are  those  whicb 
are  popularly  supposetl  to  havc  a  spccific  elTect,  €.g.  penny-royaI,  rue,  saviu, 
ergot,  canlharideSj  etc. 

(3)  Instrumenta!  interference  with  the  cMiitents  of  the  uterus. 

The  first  two  methoda  are  n8ually  employed  by  the  woman  herself  in 
the  early  period  of  pregnancy — and  they  are  very  uncertain.  There  is  no 
abaoIutcly  rcliable  abortiiacient  dnig — cvea  large  dosee  of  ergot  beiug  verv 
often  futile.  Savin  is  an  active  irritant  poison,  and  frequently  cauaes  death 
wilhout  any  eHect  on  the  ntenis  having  been  produced.  In  the  post- 
mortem  examination  of  cases  vrhere  crimiual  abortion  is  suspected,  the 
oontents  of  tbe  stomach  and  intestines  should  he  carefully  examiued  for 
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traoea  of  vegetable  suliatauces  whiuh  niuy,  in  the  abaence  of  cheinical  testa^' 
lead  to  the  identitication  of  the  Hultatanc«  Luken. 

In  coneideriiig  charg«8  of  abortion,  a  modical  witDe8S  must  atwaj8  keep 
in  uiiml  ite  great  fretiuency  in  a  very  large  proportion  of  women,  owing  to 
natuiul  cauaes,  and  hj  what  alight  moana  it  may  be  accideataUy  iuduced  in 
tboee  who  are  predispost^d. 

WbeD  the  period  arrives  at  which  it  becomes  difficult  to  conoeal  the 
pregnancj,  i.e.  alCer  the  fourth  uionth,  aud  after  other  luelhods  have 
failed,  the  third  and  most  certaia  mutbod  of  procuring  abortion,  viz.  instru- 
mental  interfentuce,  is  UHuaUy  reaorted  to.  This  the  vromon  may  attemitt  to 
oiUTj  out  bereelf,  but  more  commonlj  she  aeeks  the  aid  of  onother.  There 
can  be  little  doubt  tbat  only  a  smaLi  proportion  of  the  total  number  of 
crimiual  abortiona  begome  the  aubjeet  of  investigation,  siuoe,  if  ali  goes  well, 
theru  ia  eTery  reaaou  for  couccaLiueut  of  the  criiue.  A  faUd  reault  ia 
generally  due  to  septiciemia,  the  reeult  uf  ^lerforation  of  the  cerrix  or  uterua 
witb  the  instrument  employed.  Such  instrumenta  are  ii8uaUy  more  or  lesa 
poioted  aud  eeptic,  so  tbat  in  the  hands  of  peraons  uuskilled  in  anatom/ 
they  are  very  dangeroua  It  haa  been  stated  by  an  eminent  avithority  tbat 
if  acute  septicfemia  follow6  abortion  in  the  courso  of  a  few  days  inatrumeutal 
inlerfun^noe  is  to  be  suspected. 

The  signs  of  nbortinn  in  the  liviug  vrill  depeud  upon  the  period  of 
geetation  reached,  and  al«o  the  tinie  which  bas  elapeed  ainc«  the  occurrence, 
and  henoe  an  earij  esamination  ahould  alwuyB  be  made  in  aucb  cases.  Ia 
a  few  daya,  after  uborliou  at  an  carly  stagc,  ali  tracca  of  disobarge  from  the 
vomb,  patulouB  conditinn  of  the  os,  elc.,  may  have  diaappeared,  or  at  any 
rate  may  mnder  a  delinite  opinion  imp^sHihle.  In  abortion  at  early  aCages- 
ali  nialtera  which  bave  come  away  from  the  uterus  should  if  poasible  ba] 
carefuUy  6xauiined,  clots  of  blood,  ctc.,  being  placed  in  a  baalu  of  water 
and  searched  for  tmcea  uf  an  ovum.  Abortion  cannot  lie  dtiHnitely 
atiirmcd  imlees  distinct  traces  of  an  ovum  ar«  found.  The  signs  of 
abortion  in  the  dead  will,  as  a  rule,  even  at  early  stages,  be  definite  in 
oharecler,  tmt  we  muat  be  careful  not  to  confound  the  appearauoes  presented 
by  the  genital  organa  and  uterua,  rcsultiug  from  the  natural  expuhfinn  of  a 
fuBtus,  e«pecially  in  the  later  montha,  for  evidence  of  criminal  violence. 
Injurics  caused  by  abortionists  are  generally  situated  noar  the  oervix  or 
in  the  uterine  cavity,  aud  consiBt  uf  punctures  or  longitudinal  lacera- 
tiona.  the  appearance  of  wbich  is  higbly  auggeHtive,  and  differ  from  the 
t«ara  in  the  cennx  or  miperficial  abraKions  and  laccratious  of  tho  vaginal 
wall,  whicb  fro(]iieutly  rcsuli  during  ordinary  deUverj.  Spontaneoua 
ruptares  of  the  uterus  are  uBuuUy  aitmiteil  in  the  lower  aegment  and 
mn  tTBDBver9ely,  wberea4  ruptures  due  to  direot  \-iolence  are  genenilly 
longitudinal 

Infanticidr. — Tho  term  infanticide  ia  used  to  denote  tbe  munlurof  an 
infant.  The  crime  is  uauHlly  perpetrated  at.  or  aborllv  after,  birth.  In 
onicr  to  constitute  tbe  crime  it  is  neceMOij  that  t  lic  utiild  sholl  have  beco-j 
bom  alivo— tbat  ia  to  say,  not  merely  tliat  it  ahall  havi  Vrraithf^d.  and  Chf 
fnru  livud,  but  tliat  it  Uvfxl  and  enjoved  a  acparato  i"  >  th«J 

raother.     An  infant  may  give  e\ndonc«  of  lifc,  «.'■ 
inatumal  poMagea.  but  auch  au  infant  is  not  "  boni  iili 
^^d  killing  it  ia  not  murdpr,  provi.' 
^jpBvve  K  rhorge  of  infanticide,  it  i 
shall  bc  fvidencv  Itiat  u  child  Iiiim  bvi;d,  i' 
Thu  (.'.bKUU4.li  of  au  infaut  comiug  iuto  the  ^^ 
ing  tmmediattily  after  hirtb  from  a  vuriet; 
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and  therefore  of  ac  innncent  vroman  being  accuned  of  infanLicide,  thafc  the 
CrDwn  in  ali  charges  of  infanticide  assumea  that  the  child  is  dead  bom  iu 
every  čase  untU  the  contrarj  is  provod,  aud  uudcrtakes  the  ouus  of  proving 
that  it  ciijoyed  a  aeparate  exiateuce. 

Tlie  paal-mortem  esamination  of  the  body  of  an  infant  is  required 
to  determino — (1)  Ita  matnrity ;  (2)  Has  it  breathod,  and  therefore  Uved  ?  (3) 
AVas  it  bom  alive  ?  (4)  What  was  the  cause  of  death  'i  (5)  How  long  haa  it 
been  dead  '( 

Owing  to  tlie  difficiiltiea  oflen  experienced  in  giving  a  definite  anHwer 
to  those  que8tione,  and  aUo,  no  doubt,  owing  to  the  fact  that  iBfanticide 
frequeDtly  ocours  uoder  circuoistiances,  as  regards  the  mother,  which  render 
cou^ictioD  on  a  minor  chargc  adcquate  vindicatiou  of  the  onds  of  justic«, 
the  indictmeut  geuerally  iueUiden  an  alternative  eliarge  of  coTvcealment  of 
hirth  in  Englami,  or  canrialnunt  of  pre.gnaney  in  Scotland,  for  which  the 
punishnient  is  iniprisoDment  for  a  term  not  exceeding  two  years. 

The  crime  of  couccalment  of  birth  cousists  in  the  sceret  disposition  of 
the  body  of  a  child,  whether  it  died  before  ur  after  birth,  and  eoncealraent 
of  its  birth. 

Coucealmeut  of  pregnauey  consiats  in  coneeahueut  by  u  woumn  of  the 
fiict  of  her  having  heen  pr^^gnant  in  the  event  of  the  cliild  dving  or  dis- 
apjjearing.  It  is  not  necea8ary  that  the  body  be  found,  or  that  Ihere  be 
proof  of  ita  death ;  on  tho  othcr  hand,  it  is  Butticient  tor  the  woman  to 
indicate  tJie  fact  of  her  pregnaucy  to  ttuy  peraon,  direutly  or  even  iDdirectly, 
iu  order  to  relieve  her  from  the  chargc. 

In  the  c«ee  of  any  vroman  aociised  of  infanticide,  it  will  be  necee8aT7  to 
prove  that  she  has  been  recently  delivered  of  a  child  at  a  tirno  corrcsponding 
to  that  which  hoa  preauinably  ekpsed  aince  the  bjrtb  of  the  iufaut. 

In  the  poHt-niortcnt  exumination  of  the  body  nf  un  infant,  after  noting 
the  length  and  weight,  atate  nf  the  umbilical  cord,  presence  of  a  caput 
Bucoedaneum,  marks  of  injury.  and  other  extcmal  appearancea,  we  tnust 
proceed  to  determino  its  maturi(y,  becanse  the  more  immaturc  au  infant  ia 
the  lesa  eliaucc  there  will  have  been,  ctrteris  paribus,  of  ita  Imving  aur- 
vived  its  birth.  or  if  boru  alive,  t!ie  greater  is  the  probability  of  ita  having 
Buccumbed  8ub8equently  from  natural  causee.  As  a  rule,  chargcR  of  infanti- 
cide arise  in  connoction  with  iufaute  bom  after  the  soventh  month,  and  the 
majority  are  mature,  fuU-tinie  children.  The  fotlowing  data  will  asaist  the 
examiner: — At  *]ih  montk. — Length,  12-15  inchea;  weight,  2-4  11».;  hair 
appiearing  on  scalp ;  pupillary  membrane  diBappearing ;  finger-naila  do  not 
reoch  to  end  of  iingcrs ;  testicles  at  abdomiual  riug;  Tcrnix  caseoaa  and 
lauugo  preseut  on  the  akin. 

&th  month. — Length,  15-17  inches ;  vreight,  4-5  Ibs. ;  pnpillar)'  membrano 
absent ;  nails  reach  to  end  of  tingers ;  testicles  in  inguinal  canal  or  upper 
part  of  the  acrotum ;  valvuln:  conuiventes  in  tunall  intcstine. 

^th  montk — Sigm  of  maturiti/. — Lengtli,  18-21  ineheH ;  weight,  5-8  Ibs. ; 
hajr  thick  on  scalp  and  alKiiit  an  inch  long;  naila  project  beyond  tipa  of 
fingera ;  testicles  in  scrotum.  In  the  lower  end  of  the  femnr  there  is  a 
well-markcd  node  of  ossification,  about  \  of  an  iuch  iu  diameter. 

The  cKiatence  or  absence  of  Lhis  uode  of  ti&sitiL-atioa  mimt  a]ways  be 
determined,  and  the  procedaire,  after  reflecting  the  ftoft  parts  enrrounding 
the  lower  end  of  the  femur,  ia  to  carefiilly  shave  off  traosverae  slices  of  the 
cartilaginouB  opiphyiii8,  until  a  red  spot  of  gritty  consistcnce  makes  its 
appearance  in  the  ceulre.  This  ia  the  osaific  uode,  and  ilB  greatest  diameter 
fihould  be  esjjosed. 

Hoving  completed  the  exfcemal  examination  of  the  body.  the  next 
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step  is  lo  determine  the  question,  Ha*  tke  chUd  breathed  t  und  evidenee  of 
respiiation  is  lo  be  sought  for,  tin<tly,  in  the  liings  ("  hjdroetatie  test"),  ftod. 
aecondl}*.  in  tJm  etomach  ("  ibe  aluiuiioh  air  test").  On  reiuovitl  of  Lbe 
etemntu,  the  picture  which  is  prtisented  will  in  itaulf  be  atrongly  auggeetive 
eitber  of  re«piratioD  having  oocurred,  ot  the  opposite.  If  the  child  hae  not 
breathed,  the  moet  prominent  organa  in  view  are  the  thyniuB  gloud  and  tbe 
perioardial  ne  containing  Lbe  heart,  while  un  eitber  aiile  two  auuill  dark 
organa  m&j  be  aoen.  Ijing  far  bock  in  the  pleural  ciivitii-jt,  viz.  lbe  lungs. 
Tb«M  are  of  a  uniform  dark  reddiah-purple  colour,  aotall  iu  aize,  of  firm 
oonsistence,  and  nou-crepitaut.  Should  tbe  child  havo  ruapired — and  even 
one  or  two  vigoroua  respirations  are  suUicieut — a  totallj"  ditfereut  picture  is 
preeentad.  The  heart  and  thymua  gland  ar«  dow  overlapped  to  eoine  ejctent 
by  the  binga,  which  tiU  the  pleural  ca^itiea  on  eitber  »de,  and  tbe  appear- 
ftnoe  of  the  lungs  themselves  ia  eo  lotallj  ditfereut  tbat  fhiiu  their  tdtered 
,  appearanire  alone  we  may  have  litlle  heaitalion  iu  decidiug  tbat  a  child  liaa 
[breatbed.  Tbe  lunga  are  distended,  increased  in  aize ;  tbe  bordera  aru 
Tounded ;  their  colour  ia  lighter.  and  not  uniform,  due  to  espaasion  of  the 
air  vi'»iclea  and  tbe  preaence  of  hlo(xl  in  lbe  capillariea.  Adjacent  groupe 
of  veeiclee  beiug  unef)ually  expanded,  give  rise  to  light  and  darker  patcbea, 
while  the  intcrlobular  septa  are  now  diatinct,  eo  tbat  a  lung  which  haa 
respired  ia  aaid  to  preaeut  a  "  marbled  "  appearance  on  tbe  aurfacc.  PortioDB 
of  a  lung  may  remaiu  uudiatended  or  atelectic  and  tlieae  are  eadily  recog- 
niaed  by  their  fcetal  appearance.  On  preaaure  tbe  expanded  lung  ia  elaalic 
aud  crepitaut,  and  on  ttection  emits  a  frothy  tluid  from  the  broncbi. 
I  Apart  from  the  appearance  uf  the  luaga,  confiruiation  of  rcepiration  is 
obtaitiej  by  m«iU8  of  Uiu  hi/ihi<sta(ic  test. 

iteuiove  Jill  lbe  organa  of  tbe  thorax  en  masM,  plače  tbem  in  a  veaael  of 
wafeer,  and  eee  vrbeiber  the  lunga  are  buoyant  enougb  to  support  tbe  dead 
veight  of  the  bcart  aud  tbyuiu8  gland.  Tbon  dotacb  one  lung,  and  repeafc 
tbe  experiment.  Finally,  try  tbe  bu«yancy  of  tsiurb  lung  aepanitely,  and 
tben  Tiroceed,  keeping  notes  of  tbe  results,  conMx;iitively  to  cut  eocb  lobe  of 
each  luug  into  at  Icaat  tvelve  pieoea,  and  test  their  buoyancy.  Afterwarda 
subjeet  tbe  piecea  to  prcaaure  by  placing  tbem  8eparately  in  a  towel,  and 
twiating  thia  furuibly,  and  Cben  again  teat  tbe  buoyuicy  of  each  piece. 
I  If  tbe  lunga  give  a  poeitive  reault  under  ali  tbeee  ooDditiona.  then  there 
'is  not  any  doubt  tbat  tbe  ohild  bas  fuUy  and  freely  respired  aud  boa  l«en 
bora  ali  ve. 

If  |Kirtious  oulv  of  the  lunga  floafc,  then  we  cuuthule  tbat  reepiration  bas 
been  partial,  bul  we  are  not  entitled  to  aaeume  tbat  tbe  child  uaa  uecewiarily 
born  alive  vithout  other  e\'idenw  of  the  fact. 

if  botb  lunga  and  evcry  portiou  of  tbem  sink,  then  we  conolude  tbat  the 
child  bas  not  breathed,  and  bas  been.  in  ali  probubility,  boru  deod. 
L  There  are  onlv  two  objectiona  of  praoticul  importanoe  which  may  detniot 
ffrom  the  vaUdity  of  thia  test : — First,  deoomposition  roay  canae  luugs  which 
hftve  not  rtapirvtl  to  tloat  iu  waier  fnim  tlu^  devc-lopment  of  gaaea  of  putre- 
factioD.  Tbe  autiwer  lo  ihia  ia,  Lbal  putrcfactiou  alULcka  tbe  luugs  lato  and 
after  it  ia  present  in  other  jiarta,  f,.g.  tbe  altdouieu,  hunce  iu  auy  doublful 
caae  there  would  be  other  evidence  of  putrefoction  on  the  lKxly.  Under  aiich 
circumalaooea  we  abould  not  rely  upon  lbe  bfdrostatic  test  to  pravo  the  foot 
of  tbe  child  having  lived.  Furtber,  ihu  goMS  of  putrefoction,  if  they  eiiat, 
ara  eaaily  expe!led  bj  prumure,  uud  hunce  lungs  randered  buuvaut  frum  auch 
a  oaiiM  wou]d  not  give  a  positive  result  in  the  tinal  Rtagt*  nf  the  bydnMitatic 
.iitft.  Steond,  lunga  may  nnk  in  the  caae  of  a  ohild  wbicb  bna  bnatbed 
>wiag  eitber   to   tbe  preaence  of  diseoae,  auob  as  pneumonia,  pluurisy» 
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pnlinonary  aroplexy,  ttimourB,  or  froni  ateleotajiia.  In  the  firat-uamed  caae, 
i,e.  the  prosence  ol'  disčase,  a  charge  of  infanticide  is  not  likely  to  lie 
proceedod  with.  With  reference  to  atelectasis,  it  is  undoubted  that  a  child 
may  respire,  nay,  even  coutiuue  to  live  for  some  bours,  and  yet  after  deatU 
the  lunga  be  found  pBrfectly  frrtal  in  appearancse.  In  bucIi  casea  respiratiou 
is  alway8  feeble,  apparently  taking  plače  through  the  bronuhial  mucoua 
membrane,  and  evidence  of  the  child  hiiviug  been  born  alive  must  be 
derived  froni  other  i'atzt&  aiid  circumslaiices. 

The  presence  of  iine  frothy  mucua  in  the  trachea  and  bronchi  of  a  fresh 
body  is  very  Btrong  preaumptive  evidence  of  respiration  in  auch  caaeu- 

77i«  AV^macA  Test. — A  child  in  its  fcrst  attempta  at  respiration  almoet 
alwayH  HwaUow8  uome  air,  aud  lietice  the  stouioch  and  upper  part  of  the 
intestine.  if  carefiilly  ligaturt;d  aml  reinuved,  will  1«  found  to  Hoat  in  water. 
The  objection  that  putrefaction  will  cause  this  result  is  of  more  weight  than 
the  same  argument  applied  to  the  hydrostatic  test ;  but  in  the  abseuce  of 
evideut  aigua  of  putrefaction,  aud  aa  auxiliary  evidence  to  that  derived  from 
the  hmgs,  the  twt  is  of  considerable  value. 

The  further  esamiuatiou  of  tlie  body  of  a  child  is  carhed  out  in  the 
ordinary  wHy — ali  c-avities  and  organa  Iteing  examined — with  a  view  of 
determining  the  remaiitin^  (lueBtions  mentioned  alrove. 

Was  the  Child  born  :dive,  and  kmo  long  did  it  Hve? — Therc  will  bo  no 
difficulty  in  dettrmimjig  that  a  child  Iiaa  eujoyed  a  separate  existence,  and 
hae  lived  for  some  tirne  aft«r  hirth,  when  we  tind  e\'idence,  either  of  the 
umbilical  cord  being  in  procesa  of  separation,  i'.f.  signs  of  a  vital  reactioD,^^ 
or  the  presence  of  fcK>d  in  the  etomach  and  intcstines.  ^| 

The  great  diffi,eulty  will  ariae  wheu  death  haa  occurred  very  8hortly  after 
hirth.  In  this  caae  the  data  on  which  an  alHrraative  an8wer  will  rest  are,  in 
additioD  to  signs  of  full  respimtion  (any  respiration  ocourring  during  the  fl 
passage  of  the  child  from  tho  uterus,  i.e.  in  utero,  in  the  vagino,  or  wheu  tho  ™ 
head  aloue  is  boru,  can  only  be  imperfcct  and  cause  partial  distension  of  the 
lunga),  the  presence  of  injurius  vhich  could  only  be  c^aused  to  a  living 
child  after  complete  birth — evidfinco  of  food  haviug  been  administered^-or 
oonsiderablo  htemorrhage  from  a  di\ided  and  unligatured  umbilical  cord. 

Id  caaes  of  infanticide  at  birth  the  umbilical  cord  is  usually  tom,  not 
cut,  and  this  fact  is  recogni&ed  by  examiniug  the  free  eud,  whea  it  will  ba 
found.  88  a  rule,  to  have  ragged,  irregular  edges,  taperlng  on  one  side  to  a' 
point,  whereaa  the  cord  which  has  l>een  divided  hy  a  sharp  instrument 
presents  a  transversc  woxiiid  in  vrhich  ali  constituent  parts  of  the  cord  have 
been  cut  at  tlie  aaiue  level.  If  this  poiul  cannot  be  eaMily  determined 
owing  to  desiccHtion  nf  the  cord.  the  end  should  be  anftened  in  water.  fl 

The  Cause  t/  Death. — There  are  many  nn-tural  and  aecidental  causes  of  " 
death  which  may  occur  to  an  infant  during  birth  or  8hortly  aftenvarda,  and 
the  clairas  of  these  (eapecially  in  the  abseuce  of  any  signa  of  violen(«j)  must 
be  carefullj  weigbed,  more  pjirticularly  when  any  signs  of  inimaturity,  con- 
genital  detiility,  or  a  prolonged  and  ditlicult  labour  ai-e  present. 

It  is  unncoe88ary  to  8pecify  more  piu'ticulnrly  \vhat  siich  causes  of  death 
may  be,  except  to  draw  attentiou  Lo  the  importauce  of  a  careful  examination 
of  the  air-pasaageB.  since  a  small  quantity  of  mucus  or  some  inspired  matter ! 
will  frequently  provide  an  explanation  of  the  death. 

The  death  of  a  child  may  be  duc  to  "  omi^thm  "  or  calpabU  najlect  of  the 
ordinary  attentions  required  by  a  child  at  hirth.  The  crimiiiality  involved 
will  depend  upon  the  circumBlanceH  iu  each  individual  caae,  bnt  frequently 
the  defenco  urged  in  such  caaes  is.  that  the  birth  took  plače  unexpectedly, 
without  any  previoiis  warning  in  the  form  of  labour  pains,  or  that  aiiy  such 
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indicaliona  were  atlributed  to  a  call  to  stool,  and  that  the  mother  fainted 
after  tlelivery.  Thia  is  quite  poseihle,  even  io  prirnipara?,  but  in  such  caaeB 
we  miist  expect  to  tind  corroboralioD  of  the  storv  in  tbe  abeenc«  of  anj 
Kigns  on  the  child  of  a  proloDgčd  or  difficult  labour. 

Ca«ea  of  true  preeijntate  birth  must  be  regarded  as  extremely  rare  in 
ptimipane. 

In  niiiltipani?.  vbere  the  child  is  small  and  the  maternal  pasBages 
are  Inrge  And  expanaive,  the  occurrence  of  precipitate  birth  is  neither 
improbtible  nor  uuL'cmmon,  but  iu  such  caaes  we  frequcutl)'  tiud  laceration 
of  the  periuieum,  and  that  the  placeuta  is  tdther  bom  aloug  with  the  child, 
or  that  the  coni  has  been  tom.  The  preeentntion  is  alway8  the  head,  and 
it  may  present  iojuries — abraaions,  contuaions,  or  fractiire  aa  a  result  of 
coming  in  violent  eontiict  with  the  grouDd. 

VioUnt  Causes  o/  JJtnth. — Thei«  may  be  any  of  the  violent  causes  of 
death  which  occur  in  the  čase  of  adults,  and  muBl  be  inveatigated  and 
ooDsidered  in  the  same  manner  and  with  the  eame  objects  in  view,  t.g. 
determinatioD  of  bow  they  were  produced,  whether  ante-  or  post-mortem, 
canae  of  death,  etc.  Sutrocation,  strangulation,  drowning,  vounds,  and 
injuricfl  t«  the  head  are  the  methods  most  fr^iientlj  eniplojed. 

With  reference  to  fractures,  the  poesibilitj  of  ibeir  haviug  been  cauBod 
during  birth  uiuat  lie  cousidered.  Kracture  uf  Lhe  akuU,  more  eepeci&lly  of 
one  or  other  parieUd  bone,  may  occur  during  birth,  but  naturally  will  lie 
oaBociated  with  other  Bigns  of  a  difticult  labour.  The  fractures  niay,  howeTer, 
be  80  eztenaive  as  to  proclude  this  mode  of  causation  being  entertainod.  On 
tbe  oibor  hand,  defects  and  fisaures  of  the  akull,  due  tu  imperfect  cedfica- 
tion,  muBt  not  he  mistaken  for  the  en*ect  of  violence.  Injuries,  aoch  aa 
ruptures  of  the  liver,  fractures  of  bonea,  etc.,  maj  be  cauaed  in  utero  aa  a 
reeult  of  violence  inHicted  on  the  mother. 

H&w  long  has  a  Ckild  hten  dcadf — This  qucetion  mufit  be  decided  on  the 
general  evidence  of  the  post-mortem  changes  and  progress  of  putrefacLiou. 

Tke  Examinaiion  of  Blood  Stain«, — The  identification  of  blood  stains  ia 
not  a  matter  of  ditliculty  when  the  stains  are  receob  and  abundauL  Wbeii, 
however,  they  are  old  ur  minute,  and  more  e8pecially  wheu  lhey  ara 
complicated  by  the  pronence  of  ru8t  or  have  been  expoaed  to  heat  or  the 
^tetion  of  cheitticals,  their  detection  is  not  so  ea«y. 

For  a  full  deecription  of  the  phjsical  and  other  properties  of  blood  the 
^)ecial  article  upon  this  subject  mui<t  be  cousulted  (aee  "  lUood,"  vuL  i.).  If 
a  stoin  is  freah  and  on  a  lextile  fabric.  then  a  small  portion  ahould  lie 
pUced  on  a  micoroecope  alide  in  a  drop  or  two  of  a  solution  of  glycerine  and 
watcr  (1  in  10)  or  ^  per  cent  aalt  »olutiou  and  allowod  to  aonk  for  a  linie, 
after  which  the  Ihiid  is  examined  for  blood  corpusclea.  The  Gnding  of 
blood  c-orpusclufi  provtia  in  the  most  absolute  manner  the  presenoo  of  blood. 

If  the  stoin  is  not  recent,  greater  ditticulty  will  be  expenenced,  and  the 
portion  of  staiued  fubric  must  be  allovvL-d  to  aoak  for  a  much  longer 
jiehod  iu  uuu  of  thr  almve  sulutious,  ur  iu  stAina  of  conaiderable  age,  iu  a 
Nolution  of  cauHtic  potHsh  (30  |>er  etml)  nr  glrcerine  and  stmng  sul- 
phurie  ncid  (3  to  1).  These  tluids  tend  to  aoften  the  dried  moasee  of 
corpuAcles  and  to  detach  them,  vrithout  causing  any  alteration  in  thetr 
form.  Kailing  confirmation  of  the  prutence  of  blood  bv  thia  tcet,  or  iu  con- 
jttnction  with  it,  a  jKirtiou  of  the  atained  fabric  uuiy  be  soaked  iu  a  anudl 
fjnantitj  of  c/ihl  diHtilluiI  ntitrr,  when,  if  tho  stain  is  compnratirelj  recent, 
1,^.  Ihv  h4i-'!mogI»bin  \uw  not  iM^t^ome  transformed  into  tnaolublo  ha:matin, 
tlie  biootl-eolouriug  mattcr  will  diseolvo  out  and  give  a  reddiah  solution. 
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To  thia  red  solution  Lhe  rollowing  two  tesLs  niay  be  applied : — 

1.  Applictttion  of  Hmt—it  losea  ita  red  coloiir  and  a  buff-colou: 
ptwipitate  falle  down. 

2.  Spectroscopie. — ExauiiDe  thc  solutioD  by  meana  of  a  spectroacope — tli 
two  bandB  of  oxyha:moglubm  will  be  seen — add  to  t!ie  aame  soluLioD  a  little 
ammonium  aulphide  and  tho  oxyhiEmogInbin  is  rediK'«d,  one  broad  band 
now  being  seen  in  pUice  of  two.  Finallj  add  to  another  portiou  of  the 
solution  BOine  cauatic  potafih,  then  amuioiiium  sulphide,  and  wo  sbull  get  the 
chamcteriatic  spectrum  of  reduced  hctmatin.  \'vi.  two  bauda,  one  beiug  well 
(lefined  and  practically  inidway  betwoen  the  linea  of  ])  and  K,  the  aecoiid 
not  30  wen  defined  but  broader,  aituated  further  towards  the  violet  end  of 
the  spectruui.  Tho  spectroscopic  test  cousifita  in  oblaining  uot  one  or  otbec^H 
of  thcse  Bpoctva,  but  ali  Lliree  iu  cvery  čase.  ^| 

The  )t-amin  rrifstal  test.  i«  applicable  to  ali  blcmd  stains,  but  will  l>e 
found  more  e6pecially  suitable  when  small  particles  of  dried  clot  have  to  be 
exanuned.  The  particie  to  be  esamined  is  placed  on  a  micro^^cope  slide  and 
a  covcr-glaas  placed  over  it,  one  side  l>eing  uphcid  by  a  aruall  epliuter  of^H 
wood.  Glaciol  aoetio  acid  is  added  in  abnndance  and  brought  to  ebiillitionfl 
over  a  špirit  lamp,  aud  then  evaporated  9lowly  away.  Add  a  Uttle 
diatilled  water,  withdmw  the  aplinter  uf  wood,  and  exanune  uudor  thi> 
ordinary  high  po\ver  of  a  microBtiope.  Small  brown  rhomboid  uryBtal8  wiU 
be  seen,  more  08peciaUy  oround  the  edge  of  the  dot  if  it  bas  not  oompletelj 
broken  doivn. 

Gnaiacum  Test. — The  tuldition  of  a  little  fre8!ily  prepored  alcoh< 
gnaiacum  solution  to  a  stain  and  theu  a  drop  or  twn  of  ozonic  ether 
peroxide  of  hydrogen  producea  a  blue  colour  with  blood — but  also  with 
othcr  substauces.  Hence  it  is  mercly  a  good  preliniinflry  test,  and  the 
preaence  of  blood  must  bc  otherwiHe  confirined.  Ou  durk  buckgrouuda  the 
blue  coloration  niay  V>e  made  viaible  by  inipreHaing  on  the  stain  ihus  treated 
a  piece  of  white  blottiog-paper  or  filter- pa].(er. 

Fresh  blood  stains  are  more  or  leas  i-ed  in  colour,  depending  upon  their 
thickneas  aud  the  light  in  which  they  are  obaerved.     lu  older  atnina  the 
hemoglobin  becomes  tran^^fonned  intometha^moglobin,  and  tinaily  hu^matin,: 
and  at  the  aame  tirne  tliey  loee  their  red  colour  and  liecome  bro\vn. 

For  tho  samo  reason  a  stain  in  time  also  becomes  more  and  more  in- 
soluble  iu  water.  £xposure  to  heat,  cheinicals,  acids  and  alkalioa,  produces 
the  »ame  alteration  of  the  hiitnuiglobin,  aud  thus  Btaius  on  articlea  whicli 
have  I»een  espoaed  to  the  weatlier,  or  which  have  l»et;n  waahed  in  hot  water, 
or  \vith  soap,  are  rondered  raore  permanent  and  insohible. 

Ked  ataiua  cauatid  by  vegetable  dye8  are  oasily  dLsCinguJshcd  from 
bl(Kxi  Btains ;  on  the  one  hand,  eitiier  hy  applying  heat  to  the  red  aolution 
obtained  after  treatnient  ^vith  water.  when  the  chanmteriatic  reaction  ^  a 
blood  solution  ia  not  aRbrdcd,  or  by  adding  ammonia,  which  causes  moet 
vegetable  dye3  to  becouie  greenish  in  colour — blood  solutiona  remaining  red. 
Ku)4t  ataina  are  iuaoluble,  and  yield  noue  of  the  reactions  of  blood.  raiut 
Btaina  are  rocognised  by  the  ordinary  chemical  tesU  for  metala. 

It  is  iuipossible  to  give  a  definite  opinion  that  certain  atains  are  dne  to 
human  blood — al)  we  can  8ay  ia  that  tlie  blood  ia  mammalian.  In  regaitl 
to  the  que8tion  of  the  origiu  of  certain  ataina,  e.g.  from  mcnatruul  blood, 
any  opinion  givcn  muat  be  very  guanled. 

Ia  aH  medico-legal  inquirie8  in  regard  to  blood  atains  upon  clothing. 
the  possi!>iUty  of  their  having  arisen  from  natural  causes,  auch  as  previona 
alight  iujuriea — bleedinu  from  the  uose,  meustruation,  eUs.,  must  be 
kept  in  Ti6w.     In  the  loweBt  clasflea  of  8ociety  the  body  clothea  of  the 
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majorit^  of  penons  wiU  generali;  6how  traoee  of  blood  stains  of  more  ur 
leae  recont  origin. 

LlTERATURE.~TAVtoB.  PrindjtUi  and  PnuUet  9f  MtdteaJ  Jurimnifmot,  -Itfa  vdlt. 
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— WiTTBAX«  utA  BlCKCB.  Mtdical  Jitriiprudentt  and  Toxieofoy\i.  New  Vork,  1894. — 
DoncAKN.  Ldtriniek  drr  gerushtlieheH  Medicin,  Stb  edit.  Viooiu,  18M.-~Stka«shaKK. 
Ltkrbtteh  der  girit/ttUehm  Medicin.  Stuttsu-t,  1896. — Brocaiiobl.  La  pmdaiMin,  U» 
MrmmfHiatiam,  Za  tuffbcatitm,  la  auhmtraitm—rinfanti^f — ta  rupvnaabUUd  mtMiealt.  IWU, 
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Mediterranean  Fever.    Sm  Undolant  Fkvrr. 
Medulla.     S<e  Hrain,  Paraltsis,  etc 


Melsena  (/mAoc,  black)  U  Ihe  name  given  to  tlie  blauk,  tar-Uke 
e\'w<'viJitions  asBOciuted  with  the  passage  of  MikmI  by  the  boflrels.  Strictly 
HpeakiDg,  the  term  is  not  appUeable  to  tM3»x  of  recent  bu'morrhage  from 
the  tiowel,  \vhen  the  blood  passed  is  of  a  bright-red  colour ;  but  as  in 
practioe  everf  variation  of  mtetisity  in  colour  and  consistenoe  is  met  with, 
it  is  probably  better  to  make  our  rcmarks  bear  on  the  poasago  of  blood  in 
geneml,  wilhuuL  regard  lo  Lhe  actual  culuur  of  moltous  prescot.  The  black 
colour  and  \i8cid  conaistence  of  tho  motions  onlitiiLril)-  pre^tent  ih  dtie  to 
deooin[K>Bition  changes  in  the  extravaaated  hotmoglobin.  aud  the  iiuxtun* 
of  the  extra%'asated  olood  and  its  diainU^ration  producte  with  the  natumi 
aecretiouB  iu  the  aUmeutary  tract.  Uuder  the  Infiucnce  of  those  tliiiUti 
hffimoglobin  ia  chunged  into  a  durk-bruwu  Hub»taiice — hu^matin,  which  in 
tiirn  ie  acted  on  by  tlie  BulphuretUKl  hydrogen  nf  the  alimeutary  canal. 
thits  giving  rine  to  the  black  sutphide  of  iron.  The  paasage  of  tarry  stools 
tberefure  meaus  that  the  blood  has  lain  some  tirne  in  the  inteetinee;  thuB 
wu  tind  the  typical  viseid  black  »tools  moet  marked  in  leaiona  of  the 
inteetinee  aituated  high  up  in  the  abdominal  contente.  Heoce  the  import- 
anoe  of  a  careful  naked-eye  examtnatioQ  of  the  atools  in  order  to  determine 
the  probable  eitc  and  uature  of  the  lesion.  Needlees  to  Bay.  the  coucurrent 
prnseiK«  of  iiiucus  in  exces8,  or  of  murked1y  f(i.'tid  odour.  or  of  gntsa  iiltera- 
ti<in  in  the  Rha{)e  of  the  fanal  mase,  will  form  valuable  contributory  evidence 
for  the  diagnoeiB. 

Cautt. — The  most  common  cause  of  mela^na  it«  a  simple  utcer  of  the 
stomacb,  duodenum,  or  lower  end  of  o>sophagu9.  Next  in  frequeucy  we 
find  the  nlceration  aBaociated  vrlth  the  pretKnee  of  malignant  disease  in 
the  imall  or  laige  inteetines,  dy9enter)-.  ty]>hoid  fever,  and  oirrhoeis  of  the 
U^.  Among  mrer  cauBee,  tuberculoaia  of  the  bowela,  grave  heart  diaeaae, 
general  vaacular  wcakuees,  and  hiemorrha|i^  of  paraaitic  origin  niay  be 
inentioned.  The  occun-ence  uf  hu:morrhage  in  iufauts.  uiehi-na  neonatorum, 
calla  for  »parate  oonaiilention  (eee  "  Xew  Bom  Infants  "). 

/>ta^»on4.— There  is  Uttle  or  nodiRicully  in  diaguoeing  the  exieteuco  of 
mcliena.  Tln'!  colnratioii  of  ftecea  induced  by  varioue  druga,  e.tj.  bismuth, 
iron,  ^^\A'-,  ih  tumilur,  but  tlio  conaiHtencc  aud  general  appearance  of  the  hIooU 
^jliken  alitng  with  the  hiHtory  uf  i\\s  čase  raadily  cloani  up  the  diagnoets. 
ABOther  point  is  worthy  of  mention.  In  pationte  on  a  meat  and  hot  vvatcr 
diet  {vid*  "Gout,"  vol.  iv.),  the  etools  muy  prceuot  an  anpearanoe  cloaely 
alUed  to  meltena.  Thtn  ia  due  to  pigment  changes  in  i\w  ha>niatin 
uf  the  mtjitcie,  a  conditiou  c|uit«  diatincl  from  that  undur  conaidorutioo. 
ConuderablH  dini(-ulty  is,  however,  fre<iui>DLly  exj)enenoed  in  detttnnining 
the  nature  and  site  of  the   loaion  giving  nae  to  the  hmnorrhage.    To 
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consider  this  poiut   fully   vould   lead   us  too  far  afield;    we  can   only 
BumniariH«  »  few  of  the  leatliiig  {mints  of  praclictil  imiKirtance. 

By  far  the  most  firequent  cause  is  a  gastric  ulcor,  and  ui  this  cat^oiy  i 
we  include  diiodenal  and  cesopbugeal  ulcers.  Careful  ii)quiry  must  be  made 
into  the  antecodeuta  of  the  cose.  The  age,  eex,  aud  previous  ga^tric  history 
\vill  HBaiMt.  Can  we  dinerentiate  Itetvreen  a  ganiric  and  duodcnal  ulcer  ? 
In  answer,  it  is  important  to  bear  in  mind  that  ali  cases  of  castric  ulcer 
are  not  accompauied  nor  lblIowed  by  melieua,  aad  further,  meluuaa  ie  met 
with  ID  casea  whcre  hiumateineeis  haa  not  occurred :  hence  the  great 
iinpurtance  of  a  syBtemalic  esaminaLioii  of  ihe  Htoultj.  There  are  iimny  caaes 
whero  it  is  quite  impossible  to  locate  accurately  the  site  of  the  ulcer.  It 
is  probable  that  nicl^oa  is  a  more  prominent  fcaturc  in  caaes  of  duodeual 
ulccration  thtin  in  those  of  gaatric  origin.  Kor  the  same  reasou  it  ia 
probable  that  meliena  ia  more  frequeutly  preaeut  iu  those  gastric  caaes 
when  the  ulcer  is  aituated  at  or  nesir  the  pyloru8  than  in  fundal  cases. 
A  sudden  intestinal  ht^inorrbage  with  a  history  of  epigastric  puins  and 
previous  gastralgic  attacka  is  suggestive  of  duodeual  ulceration.  ^ 

In  adult  or  late  life  mela;na  may  be  a  armptom  in  cirrhosis  of  tbefl 
Uver,  and  is  pi-obably  secn  in  its  most  pronounced  form  iu  the  earlier 
at^ea  of  the  diseaae  before  the  compeuaatory  chauges  in  the  circulation  ^ 
have  been  e»tHbhshed  Thla  class  of  caae  has  sometlmea  to  be  diagnosed  b^  ■ 
a  procesa  of  exclu8ion,  more  assistance  being  gained  from  the  cUoical 
history  and  general  appearance  of  the  patient  than  from  any  definite 
gttsLric  or  hepatic  phy8iLJil  signa.  Iu  the3e  cases  we  muat  alao  have  regard 
to  the  actual  state  of  the  vessel  wall  in  the  digestive  8yHtera  aa  elsewhere. 
The  walla  of  the  vessela — veins.  capillaries,  and  arterioles— are  doubtless 
in  most  instanccs  much  wcakenod  throtigh  the  iufluence  of  the  same  toxic 
substances  that  are  iuduciug  the  cirrhosis.  Quite  aparl  from  cases  of 
cirrhosis,  however,  the  exi8teuce  of  this  vaacular  weafcnesa  in  undoubted, 
and  it  is  probable  that  not  a  few  caaes  of  meltena,  of  otherwi8e  unesplained 
origin,  are  largely  or  i^ntirely  due  to  the  esistence  of  this  vaacular  lesion 
here  reported.  Iu  ali  doubtful  cases,  therefore,  a  careful  8tudy  ahould  be 
made  intfl  the  whole  cardiiic  vasculur  8y8tem  af  the  patient.  In  connection 
^ath  gastro-inteatinal  diaeaae,  aa  in  other  affectioDB.  the  great  importance 
of  vascular  aftections  is,  as  a  rule,  far  too  much  ignored. 

Ia  typhoid  fever  the  hiemorrha^fe  mav  bo  very  Bcanty  or  very  profuse. 
In  the  ibrmer  čase  it  is  probably  due  io  intunsc  hj-jjenumia.  wherea8  in 
the  latter  it  ia  due  to  actual  eroaion  of  a  larger  vesael.  It  is  uaual]y 
cncountered  in  or  about  the  third  week  of  the  illness,  and  is  associated 
witb  Heparution  of  the  alough.  There  ia,  of  courae,  no  special  diniculty  in 
the  diiignosia ;  the  only  caaes  that  are  likely  to  give  trouble  are  those  where 
a  practitioner  is  called  to  a  caae  in  which  the  early  8ymptom8  of  typhoid 
have  been  so  slight  as  not  to  neceseitate  medical  attendance.  In  thia 
connection  it  ia  wcll  to  remember  that  even  a.  fattil  collapse  uiay  auper- 
vene  befor«  the  blood  appears  iu  the  stool. 

Iu  tuberoulosis,  meliena  is  hy  no  meana  conimon.  In  a  verj  few  caaes 
it  may  be  one  of  the  earliest  8ymptom8.  The  amount  of  blood  is  usuaUy 
amall,  but  a  fcw  cases  have  been  recorded  where  the  hamorrhage  waa  fatal. 

Little  more  neod  be  said  about  the  recurrence  of  luieinorrhage  from  the 
bowel  in  such  conditions  iia  dyaenLery,  pnq)ur.i,  hejirt  diseaso,  pernicious 
amemia,  carcinoma  of  the  intestinea,  or  inteatinal  paraaites.  If  we  bear 
in  mind  the  pos9ibdity  of  these  various  causea,  a  3yBtematic  examination  of 
eacii  Oise  vvill,  na  a  rule,  sufTice  ti^  eatablish  the  diagnoaia  In  every  čase 
care  sbnuld   1«  taken  to  eselude  any  purely  l<K!al  cause  in  the  regJon,  of 
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the  anus  and  rectum,  and  at  the  same  tdme,  we  miist  bear  in  mind  the 
[iofl8ibility  tliat  the  blood  paased  vtua  reaUy  8wallowed,  e.if.  from  ibe  pharjns 
or  Doae,  in  which  ca^e  it  lias,  of  ooniBe,  no  special  n^uiticance.  ThiB  latter 
point  is  8peciAlly  true  of  casee  occurhng  in  infancj  and  childhood.  The 
conditionit  of  mehtnii  neouatorum  is  elsewhere  diBcusacd.  It  wiU  suflico 
here  to  draw  atleutiun  to  llie  fuct  that  we  muab  at  ali  timoa  aacertain 
thut  the  b]uo<l  [)asaed  lias  not  been  tnvalUnved  at  or  afler  birth,  or  sucked 
in  through  a  tissure  or  otborwise  from  the  breast  of  the  mother. 

J\ognosis. — The  pr<^oais  uaturaUj  vahee  with  the  oause.  Perbaps  the 
moat  importaut  poiut  pertains  to  the  cause  i-eferred  to  wheu  the  occutrence 
of  meUena  ia  woll  luarkud,  and  even  for  a  tirne  peraistent ;  caaes  wben  the 
diagnoaifi  may  lie  between  an  early  carcinoma,  or  an  early  hepatic  cin-hoaiB 
(where  cven  a  likety  history  may  be  vanting),  but  where  the  course  of  time 
cltiarly  iudicutes  tbnt  ueither  of  tbesc  are  corroct,  and  \ve  are  forced  bo 
conclude  that  we  are  rHally  dealing  with  a  vaacular  le&ion  as  a  pnmary 
cauaa  A  knowledge  of  the  existenoe  of  such  cases  nxay  aave  us  from 
giving  an  unduly  uufavourable  prognoeis  in  certain  cases  where  the  clinieal 
pioture  is  not  distinctive.  It  migfat  be  added  that  an  exactly  parallel 
piclure  is  sometimes  atlbrded  in  hrematemeBts.  The  writer  haa  eeen  a  casc 
with  considerable  htcmatemesis,  followed  later  by  meliena,  in  wtuch  the 
cUuiual  picture  preaented  almost  jusLificd  a  diagnoeis  of  carcinonia.  Any 
auepiotnn  of  cirTlioHis.  as  jiidged  by  the  usiml  caiiae,  could  not  reasonably  be 
excluded.  Thi«  patient  recovered  very  8lowIy,  and  in  tifteen  monthe  ehe 
vas  noarIy  aa  weU  aa  aho  waa  bofore  tho  hiematemeBia.  She  waa  the  Bub- 
jeot  of  dbtinct  arterial  diaeaso,  vcitb  tilight  cardiac  weakne8a. 

TreatTnent. — The  treatment  will  vary  with  the  c:au8e,  but  the  general 
lines  of  treatment  are  the  eame  in  ali  cases.  Kest  the  part ;  complete  reet 
in  bed,  witb  a  light,  non-iihtating  diet,  are  eeeentiula  Medicinal  measoFes 
are  not  necessar;.  but  are  valuablc  in  apecial  oases.  The  usual  iityptica  are 
of  service,  preference  being  perhaps  given  to  hamrnamelis,  furrie  uompoundH, 
turpentine.  In  grave  caaes  opium  is  the  beat  astringent,  and  its  beneticial 
action  is  both  a  direot  and  indireot  one;  but  extemal  measuree  are  of 
in  aoine  caaee,  preferenoo  beiu^'  given  to  the  appUcation  of  oold. 
ahould  be  taken  in  the  exhibiLiou  of  oatringeut  euemata,  and  apecial 
oare  taken  in  their  administration. 

As  the  surgical  treatment  of  hsematemeais  haa  in  experienced  handa 
given  moet  gratil^ing  reeulta  in  a  ciaea  of  oanes  wht!re  lbrmerly  recovery  did 
not  occur.  it  ia  poeaible  tliat  the  future  inay  proride  indicationa  ju8tifying 
reoourae  to  surgical  measureH  in  the  treatjueut  of  a  fevr  casee  of  meuBOO. 
(See  alao  "  HiematemeBis,"  "  Stomach.") 

Melanurfa.    Sm  Uhine. 
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Memort,  accordiug  to  Sir  Williain  Uainilton,  is  the  power  of  retai 
knovvledge  iu  the  mind,  but  out  of  cousciousness. 

This  detinitioa  is  ooe  which  doca  not  seem  to  Iiave  beeu  universall/ 
adopled.  Some  writerH  on  neurolojjj*  aud  iwycIiolagy  uae  the  word 
"  meniory  "  in  a  much  lees  general  sense  tban  the  abnve.  Herbert  Speooer, 
for  instance,  ušes  memory  as  oonveTiijg  aliuost  the  same  idea  aa  "  re- 
oollcctiun,"  whil8t  Sir  WiUiam  Haniiltoii  statcs  thut  rocnllcction  is  the 
functiun  of  a  loLallj  ditfereut  fat;ully.  Mtimory  aud  recoUectiou,  accord- 
ing  to  Htimilton,  are  two  difTerent  faculties,  whilBt  Spenoer  uaee  thsfl 
word  memory  aa  interchaugeable  with  recollection.  fiamilton  8ay8  that  ^ 
"  memory,  strictly  so  dcnominated,  is  the  po\ver  of  retaining  kuowledge  in 
the  miud.  but  out  of  conaciouauess.  I  8ay  retaiuiug  kuowledge  iu  iha 
mind,  but  out  of  conKciougne^  becauHe  bringing  the  retentuiu  out  of 
memory  into  oonsciousness  is  the  functioa  of  a  totally  diflereut  faculty — 
recoUectioo." 

For  our  purpose  it  will  be  much  more  couvenient  to  uae  the  W0Td 
nieniory  in  a  more  general  sense  than  that  implied  in  the  definition  of 
Hamiltou,  or  iu  the  aense  of  beiug  equivaleuL  to  recollectioii.  We  wiU 
rather  conaider  that  Hauiilt<m'B  idea  of  nieiiu)ry  is  (udy  a  jiart  of  nur  more 
general  conception  of  memory,  and  that  iu  that  couception  we  alao  include 
his  fac«Ity  of  rcoollection.  We  wouM  therefore  include  in  our  conception 
of  memory  the  three  ucte  which,  uccording  to  Ribot,  memory  iucludes, 
viz.  (1)  the  presorvation  of  certain  atatcH ;  (2)  their  reproduction  ;  (3)  their 
recognition. 

The  conception  of  memorj'  in  tliia  article  does  not  limit  our  considera- 
tiou  of  the  subject  to  a  discussiou  of  those  parts  of  the  uervous  8y8tem 
whic:h  art  Ivlievgd  to  be  the  subetratum  of  the  statt;  vvhich  we  call  con- 
eciouanefls.  Our  conception  of  the  phyBical  changea  and  proceBsea  concemed 
in  the  manifestation  uf  coneciousness  and  in  the  higher  psychical  Htatee  is 
Btill  imporfect,  and  if  wc  limitcd  ourscives  to  a  cousidcration  of  tboee 
processea  alone  we  woiUd  get  very  little  light  thrown  on  the  subject  of 
memor)'.  But  if.  aa  I  iMjlievo,  the  same  priiiciple  of  action  holda  in  the 
higher  parts  of  the  ner\'0U8  syatem,  stili  so  iuiperfettly  understood,  aa  exist6 
in  the  lower  parts  of  the  nervous  Bystem,now  more  perfoctly  understood,  we 
are  able  to  got  a  better  idea  of  the  phy6ical  basis  of  memory.  As  Ferrier 
state»:  "  We  liave  no  proof  of  8ubjcctivity  or  modifications  of  consciousnesB 
apart  froin  the  actiou  of  the  cerebml  hemisplieres.  But  we  have  no  reason 
to  believe  that  anything  is  superadded  or  that  the  action  of  the  cortical 
ceatreH  is  of  a  ditfereut  order  from  that  of  the  most  i^impl«  uervoua 
apparatus,  but  rather  that  l)eLween  the  «iniple«t  reflox  action  and  the 
most  complex  cerebral  procesa  there  is  a  continuous  unbrokon  gradation. 
\Vhy  consciousnesa  should  urise  0Dly  in  correlatiou  witl»  the  activity  of  the 
cerebral  hemispherea  ia  a  quo8tion  which  has  not  yet  received  any  satis- 
factory  an8wer." 

1  Memory,  thorefoi^  ua;  be  conscious  or  it  may  be  suboonscious  or  antomatici, 
The  nerve-celU  in  the  lovest  level  of  the  nen-oaa  sj-atom  Imvft  as  truly  ft  memory^ 
as  tbose  in  the  0()rtex  of  tlm  (.Trebniiii,  and  the  same  type  nf  nervous  procese  takes ' 
plače  in  Hacb.    Thu  fact  ou  wbich  rafinor^  is  Ijssed  njay  be  stated  tfius — when  aj 
iierve-ccll  pci*foru)})  iU  fuiictiuii  u  cotidiliun  in  pnNluoed  nhich  renders  it  moro' 
liable  to  functionate  in  tlie  same  w»y  ugiiiii.    Tbe  mere  perfurmance  of  its  function, 
therefore,  hiits  altered  the  t-ell  io  such  »  wfty  tlmt  it  is  e(wiur  for  it  to  aj^iii  perform 
ite  functior.     There  is  a  retentuni,  a  sonietliing  retained  in  tho  celi— tbe  natureof 
vliich  we  do  not  underutand — but  it  is  pnthably  a  luijlecular  chniige  uf  a  bio- 
ohemical  nature.    As  nsrve  impulsos,  like  evary  other  forne,  follow  the  lines  o£ 
least  reeiHtance,  so  this  chnnge  brought  about  in  the  celi  hj  one  ner\-e  impuUe 
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produces  »  re«uU  miikiiig  it  oosier  for  n  stiuilnr  iiervc  iiupuUe  to  pmm  in  Itie  sune 
w«y.  And  tliu  oftenerii.  ihtv«  inipulse  is  re]x»t«(l,  tlie  more  re«dily  does  tlie  iiervc- 
L-«H  functioimti*  in  thi»  SAtne  «  ay.  Th«  nervtvcell  has  tliervforo  retained  *»mWAiwf/ 
from  tho  pro%'ious  nor\'e  inipul&«,  and  ttiis  wmetAinff  in  truly  a  in^inory,  vclietJier 
it  ia  afc  A  level  of  tlie  iiervous  Kvstem  Ki^'iitR  Pi**  *<•  a  conRcious  stAtc  or  nt  a  Iower 
leveL  aa  in  the  ^pinul  oord,  sucn  os  one  »ees  in  an  uiioonsciuua  reBex  action.  Let 
us  tue  the  lovrer  motor  neuron  as  an  exainple.  When  cells  in  the  anterior  cornu 
of  tlie  spiiia]  atni  aru  brou^ht  iiit(»  action  a  nt>rv<*  itnpul»u  posites  donn  the  axis- 
cvltuder  or  uer\  u-tibre  to  tliu  iiiusele,  und  tbi*  ivttult  in  a  ouiitructioii  of  tUu  uiUHckj. 
It  this  procujpi  is  rcpeatcd  sevural  tiine«  the  iiiubcli'  not  orily  i^iulnicts  (m  eavh 
ocivuiion.  hut  it  coiitracts  prubably  more  reiulilv,  »ikI  itfter  fnx|ueut  aod  regal*r 
vontru^Lioti  the  contrnotioiis  become  more  fnrciiile  Iieraiise  of  a  prtces«  of  hypef- 
tro()by  of  the  mus*')!*,  providc^t  the  hnalth  mul  niitritinti  of  the  inuM^le  are  gnod. 
Action  of  the  muscle  therefore  Icads  ta  growtli  and  hy|»rtrf>phy  of  the  muKrle. 
In  thiit  ca-M*  ^tiniulation  of  the  iiinscie-een  not  only  produc«^  ^'ontraotion  but 
ahio  a  TVdult  vliicb  is  inore  peniiaaent — that  is,  there  is  a  residuum  left  from 
cttch  contfsclion,  and  this  reiiauum  is  in  realitv  a  memory,  and  it  will  be  notioDd 
that  it  is  almost  oertalaly  a  residuum  dupvtiuing  on  nutrition.  But  not  oniv 
iloes  the  iuum;1u  mntract  more  rcadily  and  oiorc  forcibly,  but  tbe  nervc-OBjI 
also  perfornja  tts  function  with  greater  effi«.'iericy,  and  probnbly  with  lesta  ex- 
penditure  of  nervous  enerK>-  after  beiog  called  inlo  action  on  several  iiccsaiona. 
A  nuiduum  of  iH>me  sort  um-tt  here  also  ha^e  been  Icft  or  produced  in  tbe 
nttrve^»ll  and  its  nxi$-cylindfr.  and  thin  residuum  i^  nl!i«j  truly  a  iuemory.  The 
taine  thing  oci-unt  iu  the  highvr  iietironK  -when  the  ni.-uron  n)K>ve  the  mIIh  itt 
the  anterior  oornu  of  the  spinal  cord  is  broughl  tiitu  action,  on  oach  ropotitiiin  of 
«uch  aetion  the  celi  liecomes,  as  it  were,  more  expert,  ehoH-in^  that  a  aomethinf<  is 
left  or  producfd  in  the  celi  on  raurh  ot-CA-siun  it  performs  itn  fanctinti.  Agaiti 
this  is  a  m^morv.  And  «■  one  might  take  every  celi  of  the  nervous  (iyKtein,  and  it 
woald  be  fountl  that  tu  a  n^ult  of  each  action  of  tli«  celi  an  efTecl  is  imiduoed 
vrhich  ia  to  «>me  extent  a  )>crmanent  eflect.  In  so  far  as  tbe  efiect  ia  pennanent 
the  celi  retaiiia  the  nten)ory  of  iti  previous  a<.-tiDn.  We  may  bere  atate  that  an 
tlie  memory  of  muMrulnr  action  in  tuuscles  depends  on  nutrition,  so  it  is  nimost 
^■ertain  that  menn>ry  in  nerve  colU  depends  al»o  on  nutrition  ;  and  thit  is  an 
important  fact  »hen  the  disortl«7rs  of  meniory  come  t«  bo  cotnaderiMl.  Wlmt  I 
haA'e  A]rejuly  refenr^i  to  nMiy  be  conitidered  to  lje  the  firet  nierooriej*  which  an- 
Wt  or  produced  in  the  celi«  by  their  a«;tion.  The  mition  of  the  relln  i«  ntin^ible. 
liecaUAe  of  their  anatomii^l  and  phyKiotogicai  reJatinnKhin  to  earh  other  -  timl  i«  to 
riay,  th«  uiiucle  octntracts  becMUS«  tht*  nerve  stimulos  ts  able  to  marh  it  hy  the 
aoatomical  arnuigemant  of  the  nervo^Abril  ending  in  it.  and  the  impulae  is  able 
tO  leave  the  Der%'e-cell  in  the  nnterior  (."ornu,  Ijecaune  of  the  nerve  impulae 
reaching  that  celi  from  <.-vlU  iu  the  tiigher  iieuroiu  or  from  celU  at  the  aame  luvel 
on  tbe  wnM)ry  »ide  in  iIk'  «pinal  i-onl.  as  is  seep  in  a  raBex  nction.  liecaiiM  ot  thm 
anatotmcal  arrangement  or  the  ccIIk.  Acoording  to  the  tlieorr  of  evolutimi  this 
physiologioal  nrrnii^'ciie[)t  hii>>  probablv  resultetr  thrtiu^h  a  Ionu  |wno)|  of  titnr 
from  the  celU  Iteing  uct<Ht  on  b^  PAch  uther  through  ntany  sen'>nition».  In  this 
Mose^  therefore,  the  »hyftiolofrirail  amuigement  tuAy  ttaeu  U*  cr>ri.<iidered  an 
inhented  nieDiory.  If  one  Ukes  tbe  nervoiu  airstein  of  a  chihl  nt  birth  it 
viU  be  amn  that  it  oon^ittti  nf  a  Imrffe  nnmber  of  nerrerellA,  ner\e  tibren. 
and  other  structures  vhirh  mAy  be  oonsirlered  to  he  in  a  »table  i<onditiori. 
Racfa  nerve-cell  han  nn  ni(!mory,  or,  a^  I  bave  siud.  it«  only  menior>'  iii  it« 
anatomical  arrAnt^menl  nnd  phyiiioluffii-al  capacity,  which  mar  be  natd  to  be 
its  tnberited  nuMnory.  Wlieu  it  perioriiui  it«  functi<ifi  for  tlie  timt  tirar  a 
perimiiMil  effect  i«  produced  in  it  ~  ittt  iir»t  ni«aiory.  ThiH  inein>>ry,  huwevrr.  ha* 
A  t«tldeacy  to  be  blott«d  out  unleu  the  netitm  of  the  crll  i*  re|Nwted.  and  encib 
tirne  the  aciion  i«  n-jieated  the  new  ninditinn  hectinitv  miire  Ktable.  It  may  be 
rttated,  tliert*fure,  that  nervr-celU  liare  alwayft  a  t/»ndcncy  tn  ref  um  to  a  wtA(e  of 
fttabititj  :  lience  the  c«U,  an  it  wen>,  ha«  alway<(  a  tendenc^  ta  furset  Tht* 
t«odenoy  to  forgetfalnan  is,  however,  prsventea  by  a  repetition  of  the  action  : 
hann  actaoii  makea  the  new  ooDditioa,  the  nemory,  more  stahle,  ontil  a  stat*  ia 
nMchad  wlien  the  nHaiKN7  mar  be  paid  to  be  permanent  or  Rtabbi — in  octier  mfda, 
organiard,  ttV  hav#i  hitherto  lHwn  «)n»id«ing  the  simple  artion  of  »infile  oells, 
bul  llir  Minio  J)rincinle  applin«  tu  thr  mure  i.ximplicatetl  pn^cesv«  of  the  nerrotu 
»/•tem.  As  is  well  Jinovrn,  tbe  celi*  in  tlieanterior  oomuaol  tbespinal  oofdareaoC 
<ihiy  in  phjviolo^oal  and  anatumiMl  rektionahip  with  the  eeUi  on  a  liigfaar  1«t«I  mi 
tbe  nervoas  »jstem,  but  Uiey  are  aJ«o  in  phyiiolo|iical  aad  aaatoroieat  rdatJonship 
with  vnneaf  tbeoelUon  the  same  letel  in  the  spinal  onrd.  aM)  nore  eqMeUUy  vit  h 
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tlie  seosoi^  cells  on  Lhe  same  levol,  so  that  ncrvo  impi-essions  received  by  the  aenKur, 
nervos  can  be  reflected  iaUt  the  motor  route,  and  a  contractton  of  a  musoit  pro- 
duced  by  »timulation  of  a  8ensory  nerve, — n.  reflex  actiaii.  Nerve  impulses  pas« 
from  the  sensory  to  tlie  motor  route  mora  eafiily  the  oftener  they  ar«  repeated  : 
henoe  vre  have  a  metnoi*y  whnt>e  phyitical  bstiis  iu  a  siniple  assoctation  betveen  a 
fiensDry  aiitl  a  motor  c«U.  PasHing  up  liijtlier  iu  the  uervous  sysU'Ui  we  have  the 
pCMisibilitv  uf  nurvo  impuliics  pusiMiiiK  iroiu  IJic  scii»ory  eells  in  the  CDi-tcx  tu  the 
molor  celU  iu  the  cortex,  and  foHowing  the  law,  the  oftener  they  pass  the  lesa 
dlfiiculty  they  have  iu  passiug,  and  th«  greater  tendency  they  Iiave  Uj  pass.  More 
again  i«  a  nieuiorv  depending  for  its  exifitenc'e  on  the  anatoniipal  and  physio!ogical 
arrangeinunt.  of  trie  c*<»11k  anfrfibro*!  in  tlm  eort^iK  and  othor  imrts  nt'  the  nervoUR 
Jijstein.  If  the  nault  of  nerve  impressions  receivt«!  by  the  sensory  cells  of  the 
eorl-ex  is  the  production  of  a  compHcated  niovenient  by  the  naasinff  of  nerve  inipulses 
not  to  one  but  to  a  series  of  cells  in  the  motor  oort«x,  tlie  result  i»  that  similar^^ 
impregsions  wil)  have  greater  tt;iiduncy  tu  )»u>s  in  tlie  »aine  <lirecli<.in  on  eaclt^^j 
occasion  on  which  they  are  rupciited,  and  a  similur  luovemoat  will  lx!  pro«™ 
duced  uiore  reudily  on  cach  oei-osiou.  This  is  siiupl^  &ijuivalL-ut  to  Mnyijig  that  the 
oftener  a  oomplicated  muvenient  is  repeated  the  easier  and  more  expert  it  Ijecome^j. 
'Phis  of  oourso  is  »tII  kno»'n,  but  perhapu  it  is  not  so  well  knowii  that  it  depeuds  on 
tlie  fact  that  the  nerve  niechaniKin  conoernfMl  in  it  lias  retained  the  nii*inory  ofi 
previoUR  action.  On  tirat  perforuiance  of  any  action  a  person  fvnh  awkward,  but 
on  each  reputitiou  it  boconies  easier,  until  thcre  is  no  (liiricuHy  in  the  perfurinan<^e 
uf  ari  cxpert  action.  As  with  the  action  of  a  siniple  ccU,  the  coiiiplexus  of  ucli«| 
act  tugether  in  a  uianner  l)econiing  gi-adt]a1ly  moi-e  and  moro  certain  until  a 
eondition  is  reached  when  the  action  may  be  ainsidere«!  almost  perfect,  the  nearly 
Htable  or  orgjinised  ccjndition  prftvioURly  refen-ed  t«.  If,  however,  the  f>nine  move- 
ment  is  for  a  long  tinie  not  reiieated  the  celin  liave  a  t4'iKlency  not  to  act  so  exactly 
togethor ;  the  expert  action  beconies  Kradually  loat.  T\\a  cel  Is,  a«  it  were,  have 
forgotlon  ;  meniory  of  the  movement  has  been  nearlv  lo-*t,  and  it  has  to  bo  learued 
nveragain.  Acconliug  to  KiWt,  when  Dieniory  has  beeome  stuble  or  organised  we 
supiJose  not  ouly  a  moditlcation  of  tho  nervouH  eteTneiit.s.  Ijiit  the  formntion 
lM;twoeii  them  of  tissotriatioiis  detennined  for  ejiuli  iwrticuliw  evi-ii(,  the  estublish- 
meiit  of  certain  dyiianiic  associattons,  which  Vjy  repotition  becunie  lus  stable  as  the 
priiiiitivo  anatcimical  eonnections,  Hitherto  I  Imve  lieen  lAking  no  arcount  of  tho 
Iiigher  eells  in  tlie  r;ei*ebri]Tn,  those  mncerned  with  volition — the  emotions,  reason, 
etc. — blit  the  same  principlo  applies  tt)  thein,  onIy  the  apjiaratiin  cont^rned  in 
the»e  procesKos  is  probftbly  more  coinjilic-ited  timti  tlio^e  toncerned  in  »implc 
»en&ation  and  motor  action.  A  complieated  movement  requiring  th**  action  of 
several  muscles,  and  therefore  of  a  couipliaited  series  of  cells,  at  lirst  is  ditScult  t« 
bring  about,  and  in  its  production  thu  will  accoinpiinied  by  cunsciousnesa  requires 
to  Ije  very  difjtinetly  ealled  into  action.  (Jradually.  howevcr,  the  exerci-se  uf  the 
will  is  rcijuired  less  and  le«i.  and  consciouKness  less  and  less  iiccomiMUiies  it,  until 
tho  coniplifated  action  piiAses  gradimlly  from  being  a  conscious  to  beconie  a  sub- 
eonseious  one.  l!;xpert  actions,  therefora,  are  at  tirst  conscious  ;  but  thmugh  being 
repeated  th^v  i>iay  become  Kubconiicious,  and  tliis  re.^ults  fnim  tlte  fact  that  tho 
nervoiis  nniclianism  retains  the  memory  of  its  previous  actiun.  In  the  lives  of 
eacli  liidividual  aetians  which  are  conscious  are  gnulually  becomitig  Kubconscious 
from  the  dai]y  repetition  of  theni.  A  child  at  tirst  ha«  ditliculty  in  teariiing  to 
WRlk  ;  but,  as  i«  well  knowii,  a  person  inay  walk  iniles  witlmut  even  being  consciouft 
of  the  cumpUcated  moveincnts  n!quin.Hl.  Hc  iiiay  walk  up  aml  down  a  stair  with- 
out  being  c(nis<.'iuus  uf  tho  ililfereut  movemenls  he  is  pcrforiuing.  Hh  niay  ride 
tuileti  on  a  bicyclu  withou,t  being  conscious  of  the  couiplicatc*!  uiovenmnLs  re(|uired^ 
to  bftlance  himself.  to  st«er.  aniito  perlal  his  inachine.  Tliese  couipUuatcd  luove-^ 
menta  havB  become  subcotiscious  or  automatic,  and  are  regulated  oy  the  sensor^^l 
iinpressinns  rereivetl  throngh  the  8ensory  and  special  senhn  nerves  ]iassiiig  to  and 
i-egulating  tlio  pi-oper  motor  nerve  api>aratus,  vithout  calling  into  action  the 
nervoiis  apparatus  cuncerneil  in  actne  volition,  or  in  tlie  production  of  the 
conscious  stnte.  This  itt  pnH.sible  bv  peawiii  uf  a  law  whicU  may  be  ealled  a  law  of 
organic  suggestion,  by  uieans  of  wliit:h  any  nuinber  of  a  series  of  complicated  acts 
sugRestd  the  next-  It  tlepends,  liowever,  on  the  meinory  of  the  previous  action. 
To  iiluiitrale  this  law  let  us  suppcfse  that  Hensory  celi  A  for  a  particular  ex])ert 
action  culls  up  the  action  of  niotj^r  celi  I,  that  I  cnlls  up  2.  and  2  ualls  up  3.  :s  calls 
up  4.  and  »o  on— on  each  stimulatinn  of  A  cells  1,  -1,  3,  and  4  are  ealled  up  in  their 
order,  and  tlm  expert  action  is  piiiduced.  A  eonstant  result  is  prmluced  by  the 
same  priuiary  impulse.  This  is  the  result  when  tho  action  has  l)ec<iine  stjiblt^  aud 
has  I>tx!ome  complpteIy  automatic — i>erfe<;t  memDry ;  but  an  action  which  hus 


ilKMORV  IN  HEALTH  AND  DISKASK 


451 


bucuuii:  automatic  mu;  \)V  imperfectl)'  perTomind  by  rpAsonof  the  inct  that  it  maj 
be  Doufused  witb  uuotlmr  actum  viiry  like  it,  bui  not  exactly  Htmilar.  For 
ioBtiuioe,  ftoQsory  celi  A  niay  for  ttits  uclioii  roquirH  to  call  up  i  iiuitvad  uf  I,  i  call 
up  3,  and  3  call  up  -I-  or  the  arraugcmeut  mH.y  be  reversed,  viz.  A  may  ruiiuire  to 
caU  up  4,  4  call  up  3,  3  call  up  2,  and  2  culi  up  1,  and  so  on,  tlie  rcsult  beiUK  that 
soraettineA  oell  A  tnav  rall  up  the  vvmng  mutiir  celi,  and  another  movement  closclj' 
resftmblmg  thp  nmveinont  inU^ndcl  is  pmilucnd.  <.)n<>  M^es  thits  in  a  niarked  fonn 
in  the  pronouncing  of  vords  beginning  with  the  nam«  iKttr  aitd  fl((»>Iy  re&f^nititing 
e>oh  otnor  ;  letters  are  sometimes  transposed,  as  in  pronouncinR  tlie  •vanl  "  burn  "  a 
pervOD  ma,j[  &ay"brun.''  Faiiitliar  t^iamples  witl  m-cur  to  readers  ia  tbe  catcli 
pbraaos  whicb are Hometimes  repeat««!  rapidiv  forainusenient,  »ucbaa  "Peter  Fiper 
picked  a  peck  of  peppcr."  In  hix  hahtu  tbc  individual  transposes  leltera  and 
■^tlablea.  This  taci  srow»  us  that,  as  like  moveuicut«  are  apt  to  uo  substituted  for 
Micb  other,  one  of  the  best  wayB  to  diaplace  one  autouiatic  niemory  ia  to  vubstitute 
one  like  it  for  it,  Displaoe  An  old  liad  babit  by  means  of  a  new  good  one  rlo«ely 
raMmbling  it. 

In  an  early  part  of  ihis  paper  I  sUteil  ihat  a  perfect  meinor)*  consiKted 
of  three  distinct  acte.  viz. — (1)  Preaervation  of  cortain  Btatra,  i.f.  tixation 
of  the  memury  in  tbe  celL  (2)  Reproduction  of  the  same  statas,  %.e.  irriv&I 
in  nieinory.  (3)  Reoognition  of  theee  Rtates,  i>,  localising  tliem  in  tissue. 
Let  U6  consider  each  of  theee  processce  in  ordcr : — 

1.  Fixation  tn  Mem<fTy. — As  I  bave  previoiisl^  stated,  fixation  conaist« 
in  the  production  of  an  efTact  on  a  ncrve-cell  or  groupe  of  cella,  ivbirh  to 
m  certUD  eitent  is  a  {Krmanent  elfect.  When  these  celU  are  acted  on  in 
tbe  aBme  way,  as  previouBly.  they  are  apt  to  functionate  in  the  sarae  way. 
Thia  applies  uot  onl^  to  the  motor,  but  a.\m  to  the  sensor/  cclla,  »ud  lo  tbe 
com])licjit4»l  Heriee  of  celh^  un  a  liiglier  level,  Llm  more  trul}'  pa^r.hiual  and 
iiaBOciational  celi«.  There  are  four  efUtentiaU  of  a  perfect  fisatton  of  « 
ineoiory,  viz.— Hrst,  the  healih  and  nutrition  of  the  celLs  must  be  good; 
ieoond,  the  impreasion  muet  be  of  sufhcieDt  inteDsiiy ;  third,  it  muet  be  of 
Buflicient  dunttiun ;  fourth,  it  must  be  aocompimied  by  altentiou.  The 
tirst  deppnds  on  the  stat«  of  the  celi ;  the  secoud  and  tliird.  on  thp  natune 
and  qaality  of  tbe  injpre«Hion  or  uerve  impulse;  and  the  fourth.  on  the 
atteatioD  or  moet  active  consciousness  uf  the  individual.  With  rvference 
to  the  6i«t,  1  have  already  (»iutcd  out  bow  ucoeesary  it  is  to  liave  tli«  celi 
in  tt  hetUUiy  etate  if  memory  is  to  be  go(Hl,  becauBe  the  proceas  of  luvjuirin^' 
u  inemory  ia  itself  a  niUritional  procesa  The  second  and  third  iuuy  be 
taken  together.  t^cause  whcn  imprensionH  last  a  certain  length  of  tiue  thej* 
an  uiode  up  uf  more  thau  one  aeparate  iinpreamou,  and  tlie  result  uf  the 
impremioaa  dependa  on  the  aum  of  tbe  individual  impressiona.  I}uration 
tbei«fore  reduce«  itseU'  to  the  inten9ity  of  the  sunt  of  tbe  sepnrato  im- 
prcauionn  But  duruUou  and  iatenflity  are  verj*  much  aided  by  the  exen:iw 
of  atUMitiou.  The  procesa  of  jHtyiug  atti^titiun  to  anythini;  m  Mtill  veTy 
i?i(p»-r)V'(  tly  undt-mtood;  but,  aa  is  weU  knowu.  iu  our  wakt?fu)  state  thtre  is 
■  ly  ptia8ing  throu^h  nur  mind  a  vrave,  on  the  civst  nf  whK-'h  i.-*  eithcr 
iat:t  thought,  llic  )N.>R-eption.  the  oonception,  etc..  wbicb  ia  engoging 
our  immediiitv  att«:ntiou,  wliilf!t  on  the  receding  jMirl  of  the  waTe  are  the 
thoaghta,  tlw  pert»ptionM,  iiud  i^mceptiona  recetling  gnulually  out  of  our 
attention,  and  in  the  front  of  tlie  vruve,  the  thoughtn,  (lerceptions.  and  con- 
esption«  which  are  graduaUy  coming  iuto  our  attention.  Whal  ia  on  tlie 
cnsl  one  aeoond  is  receding  tbe  next,  but  we  are  stili  conaciouH  of  it« 
proaonoe,  although  it  gnidually  get«  more  diui  »ud  ubtvure.  If  this  wcre 
not  ao,  our  vakeful  state  woald  Hato  no  C4intinuity.     It  wnuld  be  made  up 

[of  iaolated  italea  of  oonadoosaflM.     Attention.  thereforv,  tn  order  to  aeeure 
fization  in  the  memory,  ia  almoat  eaiential  for  ioIuQtury  racoUection,  aa 

,thoaB  engiged  in  tbe  e<lucatk>n  of  cbildren  kuow  ao  well.    Whetber  it  ia 
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posHible  for  a  pt>r8t)n  lo  !iave  ^  uit!iutiry  fixe(l  witliuut  attentiou  at  ull  is' 
doubtfiil.     Severa!  cases  have  been  recorded  where  very  Uttlc  utlention 
could  have  beeu  paid  to  thu  original  impression.     Tainc  qiiotcs  M.  Maury, 
who  aaya;  "  There  often  occurred  to  my  mind,  without  my  kuowing  why, 
three  proper  naiiit«,  eac.h  aciiojuiBinied  ljy  tlie  name  of  a  towH  in  Fraui.-ti.H 
One  day  I  eanie  acrosa  tin  nld  n«WHpaper  and  iionmienced  to  roiid  it  tbr  wantrB 
of  ttnylhing  better  to  do.     Aniong  the  udvcrtiBcmentrt  I  sa\v  one  of  a  depot 
of  luiutirul  vvaters  wilh  thu  imuics  of  tlic  druggists  whu  sold  thvm  in  ihe 
prindjml  townH  of  France,     lliere  1  found  my  tlireu  uiiknown  uarnoa,  willt 
thoae  of  the  three  tovrne  \Wth  whi(;h  they  were  conneot«)  in  niyniind.     A 
wa3  explained !     My  memory,  which  is  exoeUent  for  word8,  hiid  preserved 
recollectiou  of  theac  aaaociatcfl  namea.  on  which  my  eyes  must  have  reste 
vvliile   I   WHS  looking  (as  had  hapjKiued  two  mouths  previou8ly)  for  the 
addreas  of  tlie  dep<)t  ot'  mineral  \vatera     llnt  the  cireunistance  had  gon« 
uut  of  my  miud  without  the  recollectiou  beiu«;  whoUy  effaced.      Now, 
cort«inly,  I  could  not  Imve  paid  much  attentiou  in  30  rapid  a  glance."    But 
it  umy  lie  Btated  that  geuerally  wIk'ii  uo  attentiou  is  paid  to  au  inipraasiou, 
the  meuiory  of  it  does  not  become  tixed.     Ali  know  that  one  may  pasa 
along  a  road  or  atreet,  and  not  be  able  afturwards  tu  rtx:all  a  »ingle  [>ei^uu  or 
thint;  onii  pas-^^ed.  aUhoitgh  the  eveH  nuiat  have  re-sted  on  uiany  pei-sona  and 
thingu.     On  the  other  hand,  impreasiouB  niay  Ijecome  very  finidy  tixed  in  the 
iucniory,  and  usuallv,  if  not.  alway8,  this  tirm  tixation  in  the  memoiy  i*C8tilt«. 
Trom  the  atleution  liaviug  been  ialeusely  lixed  on  the  cause  of  the  impresaiuu. 

A  beiiutifiil  view,  aii  intprcsting  btH>k,  a  goml  3tory,  a  striking  ilhistru- 
tion,  get  aH  tixed  in  the  iiieiiiorv  readily,  and  this  fact  ia  taken  advantaga 
of  cvcry  day  in  the  education  of  children  and  otliei-a. 

II.  Jicproiluciivn  irr  Htvival  of  tke  Prcvious  Ivtpreision. — A  more  im 
]iortant  thing,  however,  Ihan  the  mere  tixation  of  a  uienior}'  m  the  faul  tha 
Much  niemory  can  Iks  revived,  and  siich  reWval  ean  take  plače  in  severa 
way8.  [t  niay  te  revived  either  by  an  aot  of  will.  or  ))y  a  aimilar  im 
presalon  or  aasociatiou  of  the  original  impressiou.  \Vhat  takcs  plače  in  the 
nerve-culls  ur  otlier  nerve  eleiutmls  when  a  meinurv  i«  reviveii  ?  \Vheu  auch 
a  i-evival  takes  plače  by  a  rei>etition  of  the  same  8enB<>ry  impulze,  prnlHib]y 
we  have  a  repetition  of  the  same  procese  in  the  same  nerve  elementa.  Doea 
the  aauie  thing  occur  wben  ono  revivcs  a  momory  iu  ideation  only.  wbeu 
for  instance  oue  thiuks  of  au  ubject,  siich  im  a  pit^-ture,  whic:h  he  may  have 
aeon  at  a  prRvions  tirne  f  Tbi^re  can  te  liltle  doubt  that  there  is  here  also  a 
repetition  nf  tbe  same  nerve  proceKsea  in  the  same  nerve  elementa  as  took 
plače  whcu  the  picture  waa  origina]ly  before  the  cyes.  This  has  been  well 
expreiMBd  by  Baiu,  who  8Jiya  tbat  "  it  ia  (juite  demonstrated  that  the  iiu- 
preeaion  rcuBwed  ocoupies  exacUy  the  same  parts  and  iu  the  same  nianner 
as  in  Ihe  priinitire  impression.  As  au  examplc,  experiuient  &hows  that  the 
l>orRisbent  idea  of  a  brilliunt  coloiir  fatigues  the  optic  nerve,  If  one  thinka 
inten8ely  ou  a  coloured  ohjcct  with  the  eyes  cloaed,  and  tht>u  0]if!ns  the  eyBS 
and  looks  at  a  white  surface,  the  colnured  nbject  i»  tteen  in  the  coni  plemen  tary 
colour."  This  fact,  Wundt  8ay8,  proves  that  the  nervous  operation  is  the 
same  iu  the  two  ooses,  viz.  in  the  priujary  pcrception  and  in  the  revival  of 
the  same  in  the  memory. 

Thia  lias  a  liearing  on  the  tj^ueJition  of  the  seeing  of  objecta  and  iiersons 
who  are  nc»t  prcaent,  and  the  hearing  of  voice«  wheu  thero  is  uo  one  uear  to 
producethe  voioc.  Iu  fact,  it  is  po.s8ibIe  in  thia  way  to  cxplaiu  manj  of 
the  exj^^)ericuctis  and  ex|>criinents  of  spintualists.  Iu  vlauala,  for  inatauce, 
it  ia  jKMiaible  for  a  viaiial  memory  to  he  ao  inten&ely  and  campletety  raised 
hy  the  aame  nerve  processes  in  the  same  nerve  elements  as  revived  the 
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original  inipressiou  of,  for  inslance,  &  person  long  aincc  dead,  timi  ihe  idcit 
of  tlic  perBou  may  bc  so  compleU  as  Ui  appear  U>  tlie  iudividual  octuallN 
CKiatiu^  before  hts  eye».  Tliis  lu  tlie  e.tpknalion  of  tllusiunHand  liallucina- 
Liuns  vrhieli  otMmr  in  fevers  and  in  diseatted  8tat«8  of  the  brain  ;  btit  tliat  mich 
phenoiuGUH  occtir  tilso  in  apparently  healthy  i>er80UB  there  can  bc  little 
doubt.    1  will  liiter  rcfer  to  this  umicr  llypciinac8ia  or  ExciUitioo  of  Meniorj'. 

Let  Die  emphaaiae  the  fact  tlmt  revival  of  a  meinory  Ukea  plač«  not 
only  by  the  ivcurrence  of  the  previoua  Bennation  nr  nction,  and  hy  an  aot 
of  will,  but  frequently  hy  the  revival  of  memories  which  were  aasociatetl 
with  the  original  meuiurv.  One  sensutlou  or  oction  becomca  associatoil 
Vrith  othcr  W]UH4itiou»  or  aetiuus  for  uiany  reasuuH.  It  mav  be  because  of  a 
i«»eiulilauce  l)ulwKeii  theui,  lietmuHe  of  a  contmat  or  dimimilaritj,  liecause 
fitch  hatt  au  aasiKiation  with  sonie  otfaer  sensatlon  or  actioD,  althougli 
not  hitberto  with  eoch  other.  There  maj,  in  fact,  be  many  causes  for 
ono  Bonaation  or  actiou  l)€Ci»ning  oasociated  with  or  liuked  to  anothei-, 
bul  one  uf  Ibe  mont  iui]K>rtant  causea  for  aH8o<;ialionK  ib  lliat  tbe 
original  iniprcs»tou8  occurred  at  or  about  the  fiauie  tirne.  W)ieu  two 
nervi!  uctiuns  occur  at  or  aliout  the  Hiime  tinie,  the  revival  uf  tbe 
one  at  aDy  fntiire  tinie  i»  apt  to  be  followed  by  tbe  revi%-al  of  the  other. 
This  wouUl  8how  tbat,  wlien  two  nerve-cells  or  groups  of  celi«  perform  their 
faoction  at  or  about  the  sume  tirne,  tbcy  are  apt  to  have  dvnamic  aasocia- 
tions  formed  between  them.  The  more  aaaociatioua,  therefore,  a  memory  ha«, 
the  man  apt  it  m  to  l>e  reriveiL  Tbis  exp1ainH  )iow  proper  uaniea  and 
oooorete  nouns  are  luore  apt  to  e»cape  the  memory  than  tbe  other  parts  of 
^)Moh — a  point  l^i  be  rcferred  to  lutcr.  Ab  the  more  frequently  and  more 
inLenM;Iy  a  memory  tias  been  tixed  the  more  likcly  is  it  to  remain  per- 
manent  and  liecume  orguniHeil,  no  the  more  fre({uent1y  it  in  revivod  the 
more  ejuilv  it  can  tie  revived. 

UI.  jhcognUion.  M  Ribot  »tatcs,  consiats  in  locating  the  meuiory  in 
time.  Wben  we  reeoguisc  au  ohi  meuiory  we  rcallv  locate  it  in  tirne,  and 
Sffv  do  thia  by  mentallv  dcterminiug  its  relaliunehip  to  the  present  tirne. 
In  fact,  we  could  not  have  any  idea  of  tiine  if  it  \vere  not  for  memnr}' ;  al) 
would  bc  preeent;  we  would  have  no  paat,  nor  could  we  anticipat«  the 
future.  We  not  onlv  locate  our  memories  of  eveut«  by  mentally  delermin- 
iug  Lheir  relaliuuKhip  in  timu  tu  the  preseul,  bul  eucb  uf  im  have  iu  our  paul 
whftt  Hibot  calls  points  de.  rrpirr,  vvhieh  are  the  »ort  of  mile^tones  in  our 
Iia«t  livt«.  and  nnt  only  in  oitr  past  liven,  Imt  if  we  know  hi8tnry  \ve  have 
jtointti  (it  rejt^re  in  hiBtory.  and  betwccn  sucb  milestones  or  "  pointn  of 
rfifer«ac**  "  we  looalii  difTereut  eventa  Tbese  niileHUiiiet«  ani  not  ehoaen  by 
ountelvea :  thev  Ktamp  tbeniHelvnt  on  our  oonaciouanefiH  by  reaatm  of  their 
inten8ity  or  the  intensiiv  of  their  awuciations — in  other  wonb,  they  are 
ihe  moot  outntitnding  evcuts  or  memorieR  in  our  hiHU^irii« ;  they  are  the 
inoniorie«  muHt  8Uibly  ur  inten»ely  tixed. 

A»  we  live  niir  Iiviw,  liaving  one  ex|Mriem:e  after  another,  the  nutmuries 
of  theae  dillerent  esperiences  do  not  l>ecome  e(|uiilly  tisod.  Souie  \tit» 
more  or  lesa  ra|>idly  into  oblivion,  othcrs  remain  moro  or  \e«a  ponnanently. 
The  moat  vivid  of  the  Littcr  l)ecome  the  mileatoues  or  jioiuta  uf  reference. 
nnd  eadt  ia  liuked  to  or  assouiated  witb  the  other.  IT  every  niemorv  was 
i*quaUy  well  tixed  and  equnlly  GaHily  ^'nved  aml  ns-allcd.  tben.  in  order  to 
a<<-a.U  dumethiug  that  happened  tweuty  yvnr»  agn,  it  would  hv  Deoenarj  to 
recall  ali  tbe  cventa  that  hup|>cncd  Uifoni  twenty  year»  ago  if  one  took 
theui  in  order  from  birth  Ut  then,  or  tlie  ovenUt  that  have  happened 
from  the  preaent  tinie  to  twenly  yeniH  ago  if  the  order  wa«  iu  the  mverw< 
onler      It  will  therefore   bc  aecn  that  in  order  to  have  n  good  useful 
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meDiory  it  is  iieco88ary  to  at  Icaat  temponu'ily  lurget,  oLhorwise  tirne  would 
not  be  uiitlicieiit  tbr  ua:  we  woul(l  require  to  live  aud  relive  our  livea  ovar 
and  over  again.     Forget/uijuss  is  tkerr/ore  an  eHsential  o/  a  (/and  mtnurnf. 

It  is  ou  retord  that  persons  \vho  have  had  sucli  a  \vell-developed  and 
reteDtive  meuiorj-  lliat  ou  readiug  a  long  docunicnt  or  ])iece  of  poetry  over 
ouce  tiiey  coiild  repuiit  i  L  from  begiiiniug  to  eiid.  foiiud  that  »\viA\  u  lacniorj" 
waa  more  ol'  a  ninuance  than  an  advantage,  beraiiHu  in  order  to  recall  auy- 
ching  in  tlie  middle  they  had  to  repeai  froui  the  begmning.  Each  part 
was  ftfiually  wcn  tixed  in  thc  memorj-.  and  there  were  no  pointa  of 
refei-encje.  Iii  <.)rder  to  reiiieiuber  we  rei^iiire,  tlierefore,  to  forjjet-  Id  order 
lo  hav«  a  g"od,  ii«ilthy,  nsefnl  niemc>ry,  therofore,  it  i«  neoessary  to  fix, 
renve,  and  reoognise  the  important  esperiences  or  tnemorios  and  t«  alIow 
thc  uocleas  and  les«  important  cxpcrienoes  to  tcuiporarily  or  permaDently 
pfli«  iuto  oblivion.  The  above  are  the  accomfrauiuieuts  of  a  wolI-devcIoped, 
vigorouH  nervous  8yHteni  in  hHalth.  A  niarked  depar1:ure  froiu  thia 
standard  may  either  mean  a  lees  highly  -  devoloped  nervoua  8y8tem,  or 
if  tlie  individual  haa  at  one  tiiue  attained  to  tliifl  »landard,  the  departure 
meane  want  of  health,  a  defect  or  dise-aae  allectinj;  inemorv.  Let  us  now 
consider  uuhoalthy  niemory  or  memory  in  discasc. 


I 


Memobv  in  Disrass 

From  what  1  have  already  said  it  will  be  seen  that  thore  is  not  ono' 
faculty  of  incmorv  and  that  there  is  not  one  Boat  of  menioiT.  but  that 
there  are  lueiuories  aud  miiny  seats  of  uiemurieH;  in  fact,  eacli  crell  aud  each 
group  of  cella  and  their  associations  have  their  own  8i>ecial  memories,  and 
aa  these  cells  and  gn^upe  have  their  special  se-tit«  in  the  braiu,  so  special 
memoriee  have  special  aoats.  But  some  memories  may  be  thc  rcsult  of  the 
HMSociatiou  of  so  maiiy  celin  aud  groups  of  cells  that  lhey  have  elemeuts  in 
almost  Bvery  part  of  thii  corebnnn.  Oiseaaea,  ho\vevcr,  v.hich  i>ick  out  and 
de8troy  special  partB  of  t!ie  brain  may  de8troy  the  niemoriea  located  in 
these  special  jMirt-s.  Such  forius  of  amnesia  are  referred  to  uuder  the 
article  on  "Aphaaia"  (voL  i),  and  I  Iiave  uo  iuteutiou  here  to  discuss  these 
differcnt  fornis.  Menu)ry  frimi  the  alienist  point  of  viow  has  alao  lieen  re- 
ferred to  iHider  the  articlea  on  insanity.  T  wi8h,  however,  here  to  discups  the 
cUnical  defects  and  disordcrs  of  niemorj  from  the  point  of  view  of  niemory. 

Tho  diseaaea  aud  disorders  of  memorv  uijght  l*e  olaasified  iu  mauy  ways. 
The  fonn  of  (:la«sitication   I  wiHh  to  atlfipt  is  given  below,  and  it  will  be 
seen  that  the  niethod  is  baeed  on  the  three  diflerent  processee  ou  whicli  ^ 
every  uoniplete  iiiemory  couaists,  viz.  fixation,  revival,  and  reuoguition.  B 


I.  DefiKjti  in 

flutioD 

oftlie 

nicmorv. 


n.  Defaot«  dne  to 

imnrevi?«!  of 

thc  raoinary 

wbu'b  lios  littpti 


<i  Dereirttve  nntrition  in  n^nre-celU. 

h   \)tttvts  iliii;  tu  waut  uf  iiiU<ubitjr  of  ib«  impreitauii]. 

C   DcfctJtJi  dtif  to  w»nt  ot  'innitioa  of  tlie  im|<reinion. 

•I  Defccta  diie  to  inMiftlcifriii  itt«]>ticu  to  tlio  impreiuiioiL. 

C    Dvfects  ihie  t«  initiilllriciit  lutnoc-iutioii. 

/  ConfifnitAl  defcclit,  i.;,  wiint  of  anatomicAl  und  ph^tiological  caiMKitjT 

n  Nmi  -  revival  beoause  of  inai]ffici4iittix»tiuii 
lUid  lUMciAtion. 

TeiDpnTmry. 


fGen«rttl. 
\Locsl.  ^ 


b  Dratructioii  nf  inemoriea  fui«d  or  m  thc  ]jm- 
crM  of  bving  TiMid. 


Dilliculty  in  reviving  l>y  irill— repoUection. 
/?  Dilficiiltj-  in  reviriug  bj  similai  iiiipi"t*iioii. 


Il)  Completo. 


{2)  Partial. 
,(3)  Pro^fTi-aivc. 


!'eriodic. 
romiiuiout, 
Temponir^. 
.  Pemiftnant. 
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DvfKtir«  oMociition. 


III.  Ltorecu  ittui  t<)'| 

rerofniilioD  nftcr   J 
rcriral.  ,( 

I  V.  Ry|icrniiifsu  nr  «xcilalini)  of  mciiiorjr. 


I.  Dkfrcts  in  Kixation  ov  thb  Mkmokv 

(a)  D^tetive  NuUition  in  iVefve-CtUB. —  It  !ins  alrujiU^  been  stutetl  Ihul 
lueuior;  deiiends  ou  uulrilioii,  luid  it  woii1i{  thtireforu  tbllDw  LliaL  where 
lhei'e  ia  ilefevtive  nutritioii  ihere  wnuld  I»e  ilef^tive  ineinorj'.  H  is  weU 
knovTD  that  thc  memorles  orearlj*  youth  remniu  more  per»i8t«ntlf  uwt  aie 
iHon*  vivid  Ihan  thoae  of  hiter  Ufc,  tlio  cxplanatiou  boiiig  that  they  ur« 
deeper  or  tuore  decidedly  iixed  in  thc  chIIs  b«L'au«e  of  tlie  more  vigorous 
itutritivu  prociJSHBs  in  early  life.  The  mumories  nt'  old  aj;©  are  eaBily  etfa«xl, 
t'8pecially  when  tho  \ital  povvers  are  decUning  rapidly.  The  old  man 
lor^tA  w))at  occurred  yesterday  oi-  even  au  hour  or  two  ago,  bul  hu 
roucnihers  the  Hcencs  of  his  bovhood  witli  j»rcat  vividnesa.  Similiirly,  wheii 
i.he  liudy  is  iu  a  weak  conditioD,  as  in  the  dohility  of  feven*  and  otUer 
reiUicing  conditions,  the  memuries  become  imperfectly  lix«d,  aud  aoon 
disappuir  or  are  ntvived  with  dilHculty.  This  defpiit  due  to  want  nf 
uutriliim  tiiay  \ie  general,  affecting  ali  the  higher  nieiuoriee  in  the  brain,  or 
it  luav  lw  local.  iie  when  there  is  any  locul  brain  disease  due  to  losa  of 
nntrition,  Rtich  as  is  seen  in  thromliosis  aud  embolism,  producing  softeuing 
of  ttteaa,  or  where  the  circulatiou  in  puicheH  i«  enfeehled,  due  Ut  tliiukeiiod 
«nd  calcareouH  vcHKebt.  In  these  conditioit».  Hlongnide  of  the  defectivti 
fixation  of  the  present  nioninries  one  ofton  tinds  active  revival  of  early 
itieninrie?.     Thc  \voak  decropit  uld  eoldicr  livos  Imt  battles  o'er  agaiu. 

(fc)  DtftcU  rfue  U)  VHini  vf  intensitff  ttnd  (c)  toant  of  auration  o/ 
the  impresgion  may  I«  disiiii^^vd  in  a  few  \vordn,  as  they  are  cflnoemed 
mora  wjth  the  character  of  the  impresajim  than  in  reality  wich  the  dffeet  of 
iiiemurv.  It  iimy  be  statod,  ho\\uver,  that  defectivo  (|uality  of,  ha  vvell  a.H 
defoc-tivc  uutritiun  iu,  the  uelLs  uiay  re«|nire  a  uiure  iutenee  or  prolouged 
»erie«  of  iiupreBiuous  than  vrhere  there  i«  U-tter  (|Uftlity  and  nutritinn. 

(d)  Deftfils  due  to  Ingitjicient  AtUntion. — II  nuiy  be  utatii^d  that  it  is 
alnu«l  alway8  necessarv  ttmt  atteotion  be  paid  to  an  itupreesion  if  it  is  io 
t)e  tixcd  propcrly,  aud  iherefore  to  be  recallod  laler.  Some  porsoiiii  havc 
more  puwemi>f  concentnittonand  of  attentiou  lIuld  othern,  and  in  theui  the 
menioriPA  are  ninn-  apt  to  l*econie  (ixed  ;  hut  in  diseasenne  tiflen  seea  defectft 
in  attentioD.  In  debility,  for  instance,  it  ia  more  dithcult  fur  a  patient  to 
<x>ncvntmt«!  atteiilion  ou  anytbing  thau  iu  healtlL  It  is  uell  Icnovn  by 
teof^hers  that  some  cbildren  are  defective  in  nttentiun,  and  il>  huH  lieen 
i^own  that.  olntniotion  of  the  uosal  passages  by  adenoid  or  nther  gruwths 
iIiAnie<t  fro<}iientIy  by  losa  iu  the  ]iowcrs  of  attention.  SiniiUrly,  in 
iftihfH«  nf  rhonsi  one  seea  a  jerky  u>ndilion  "f  mind  evidenrod  in  the 
fr«quimt  and  rapid  c-hanges  nf  attention  fmm  nue  thing  t**  onother,  withoui 
llie  chilil  apparently  being  ahle  to  keep  up  suetaiued  nltontion  on  any 
puticalar  thiog. 

if)  VeJtcU  due  to  /moment  Ag^otnatien. — Theae  ero  verj  iinportAnt 
defeot«,  \>iiat.\im.  a«  is  wuU  knuwu,  ev(!ry  HyKteni  for  the  improvemont  of  the 

iory  is  liaiied  on  the  faot  that  aASociatinn  is  one  of  thu  niiist  inip<irtant 
itials  of  a  good  uiemory.  Inorense  in  the  nnniber  and  quality  nf  Uip 
OBociaiions  of  each  memory  tixea  it  moro  pcnnanenUy  and  make«  it  more 
daaly  revi  ved. 

(/)  CnngraifftJ  Dfffttn. — 7*heBe  are  due  to  tmine  anat*«nicii1  iind  phyflio* 
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logical  mcapiioity,  aa  ia  aeen  in  idiota,  itubcciles^and  porsona  nI'  we<ik  niinda. 
It  is  quite  possible  Ihut  some  persons,  wit!i  otlienvise  a  vell-developed  brain 
uod  nervous  ajsteni,  iimv  lic  defcclive  in  iine  particular  jiToup  of  uiemories. 
One  aees  Biieh  a  condition  in  deaf-mijt*a,  w}iere,  froni  defw;tive  [ih)'Hiologiea) 
capacifc)',  tliere  are  no  auditorii'  nipniories.  Similarly,  nther  ])prson8  mav 
have  l't:w  musjcal  inemories  from  having  a  defective  cerebral  luechaoism  toi- 
Lbc  receptiou  of  luusic.  It  is  \vell  kuown  that  although  iJcrattns  of  weak 
miud,  aH  iuib«H;iIea,  ma}'  be  defective  in  Lheir  luiud  in  general,  they  aru 
often  apetuallj-  well  developed  in  some  special  group  of  niemoriea,  auch  as 
tlie  muBical. 


IT.  TJkpects  nuE  to  Non-Kevivai,  of  the  Mkmokv  which 

UAS    ItKEN    P1XEU 

(a)  Non-Beeivai  because  of  liumjfieienf  Fixation  and  Association. — These 
have  already  l>een  canaidered  tinder  Grnup  1 .  For  wbatover  reaaim  a  memorv 
iuay  be  inaufticientlv  fixed,  whetlier  froin  want  of  nutrition  in  the  cell», 
inaufticient  intensitv  nnd  dnratiou  of  the  inipreRsion,  inBufticitnit  attention 
on  the  pnrt  of  the  individual,  or  insufficient  association  of  the  impression, 
tbo  rcsnit  is  the  same;  it  is  more  diHicult  to  rocall  the  mcmozy  for  the 
Hecond  tirne. 

(A)  DfMrvrtion  nf  Jifemories  lahich  have  hun  Jixtd  i>r  are  in  Procesa  of 
hdmjjh-fi. — Tbeae  diaorders  of  niemory  may  be  divided  iuto — (1)  coiuplete, 
(2)  partiul,  (3)  jinigrcsgivu. 

(1)  Compldt,  iu  tbia  t-uuuection,  doea  not  refer  to  ali  the  memories  in  the 
nervoua  8y8teni,  but  to  ali  the  higlier  nmnioriua,  viz.  tlioau  OKaociatatl  wit)i 
the  consciona  atate.  'W"e  may  di%'ide  them  int« — («)  temporary,  (6)  periodic, 
and  (c)  permanent. 

(fl)  TeMjji>niri/  Cvmjddt  Loss  of  Memoiy. — We  find  thia  conditioo  in 
varioua  diHeaaes  and  di»urden4  uf  the  nervouH  8yKteni.  The  Imat  example 
(if  it  is  seen  iu  the  tincoDRcioiis  sUite,  whether  that  nncou«;iouguea8  be  due 
to  diaeaae  or  to  injnry.  It  may  vary  in  duration  fniin  the  fraction  of  a 
secoud  to  aovcral  day8.  Tho  causcs  of  uucou^iousuess  may  be  maDy.  Ia 
epilepsv  it  uiuy  last  from  lesa  tliau  a  aecond  {jittit  vial)  Ui  hnura  {grami  mat). 
Iu  hy»teria  one  aeea  it  soinetiniea  not  quit«  coniplete.  In  concUf*«ion  of 
the  brain  from  blow8  or  falls.  the  nnoonatuousness  may  be  of  short  duratiou 
ur  it  niny  last  for  dfty&  In  iDJarics  of  the  head  prodiiciug  Iractui-es,  %\-ith 
laceraliuu  or  pressiire  from  hicmorrhage,  the  uucousciuuH  utate  muy  laat 
for  several  day8.  In  conm  troni  alcohol  or  otlier  poisona,  auch  as  opium. 
and  iu  ur^niia  the  uncon^iousnesa  may  vary  in  durution  and  in  its 
oomplctonea8. 

In  untou«c-iou8iie8B  memory  ia  lont  as  long  a«  the  unconKcioiisnesa  con- 
tinue«.  Sonietimea  the  Inaa  of  niemory  iriay  I«  only  for  a  siKjnnd  or  less,  as 
in  pHi(  tnal:  The  person  niay  he  doing  soniething — as,  for  instance,  reading 
nloud — when  he  may  suddenly  8top  even  in  the  nnddle  of  a  scntencc  or  word, 
and  after  a  ahort  pauae  reaiimo  wiiere  he  had  left  off  Soiuetinies  be  iuay 
even  not  l)e  aware  that  he  had  stopptHl— ali  rneniory  of  this  ahort  interval 
haa  gone.  When  the  epileptic  fit  laats  longer,  aa  in  firand  mal,  he  faUs 
down.  the  lit  goes  through  its  vurioiis  stages,  aiid  he  \vaken3  \\\\  biit  is 
imaware  of  aiivthing  that  happencd  duriug  the  fit.  Aa  a  ride,  he  reniem- 
liera  \vliat  took  phice  imiuedialelj  lwfore.  His  memorj*  ia  complett^  up  to, 
nt  Icost.the  anra,  and  it  ia  complete  immediat«ly  after  awakin«r.  In  tincou- 
sciousnc^ss  from  accident — aa,  for  instance,  after  a  fall  or  bIow  on  the  head — 
the  person,  na  a  rulc,  not  ouly  Ioscb  ali  memory  duriug  the  iinconscioua 
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L',  bul  he  also,  ou  wakmu  up  uod  fur  the  remoinder  oi  his  lile,  liaa  loeL 
th«  niemory  of  eventH  which  took  plače  minutes  or  even  houra  hefore  bi« 
accideut.  Thestt  last  are  a  blotting-out  of  memories  in  the  procese  of  beiug 
tixed,  iind  wiil  later  l*e  eouHidcred  uoder  rermuuciiL  I>os8  of  Memory.  In 
fevers  and  iu  vcr^'  wcak  tlebiliUiUid  couditiuuH  tlif-ra  umy  a\m  lie  leiuporarv 
losa  uf  memon-.  After  rpa>very  the  tnoniorie«  fixwi  befnre  tlie  iUuesK 
Kndually  retura,  wheFea;Fi  those  which  ought  to  have  beeu  tixod  during  the 
ulfiMB  ure  effoced,  or,  rather,  they  havc  nevor  reaUy  becomc  fixed 

(6)  /'ftiWi>  Cumpitir  Ia'ss  o/  Meinory. — Tbia  includes  a  very  intereatiog 
Bcries  nf  cAscs  uhicli  are  difiicuU  to  ex]>Iain,  but  exampleH  nf  uhich  in 
uiediodil  litt^raturc  are  uow  fairly  nuineroua.  It  includee  ali  tho  caaes  of 
douhle  |*er!iODality,  of  whioh  Biuet  huu  given  uh  such  nu  oxi>ellcDt  descrip- 
tioti.  Thore  aeem  to  bc  sevcral  varictioiK  uf  the  coudiliuu,  but  in  each  of 
llieiu  the  oiitt4tanding  feature  is  that  tite  |]erBOu  bas  tw(>  Btntes  and  two 
meinoricH.  The  pajwa^e  frnin  the  one  stat«  to  the  other  takea  plače,  os 
H  nile.  rapidlv — indeed,  iiiBtautaueouMly.  Sometimes  tbere  is  a  sort  of  u 
bjBtehual  or  epileptic  tit,  atid  tbe  persou  wakens  u]>  iu  the  rseconil  Htate 
irhen  he  remembors  nothiug  of  his  Krst  state.  Everytbiiig  that  haR 
occurred  to  him  in  his  Krst  state  is  forgottcu ;  hc  remeuiberB  uothiug  of  his 
foruter  self ;  he  may  not  |pe  able  to  recoguiac  iiis  friends  or  his  Burrouudings ; 
he  b^DB  to  live  a  new  life,  wbich  bas  no  connection  wit))  the  paet  Tbe 
tiine  comes  again.  howerer,  vrhen  ho  passes,  usually  in  tho  same  way  (by  a 
Ht  or  ocbenvisc),  iuto  his  tirat  state,  and  he  theu  remcmt^ers  uothing  uf  his 

>ud,  but  ali  biH  Urst  uieuiories  returu  Lo  him.  Tbis  seems  Ui  lie  the 
variHty ;  bul  tbere  have  Iteen  some  (vi^ee  wliere,  when  in  the  first  or 
seoond  stat«,  they  remernViere«i  not  •'nly  the  events  of  tliat  »Uite,  but  also  of 
the  other  state,  whilst  in  the  uther  state  thcy  only  remcmlicred  tbe  evcnts 
of  the  one  state.  The  cooditiou  of  dual  perBonality  is  elii6ely  alUed  to  tbe 
aomuambulislic-  atute,  where  the  aomnambulistic  state  may  Ikj  taknn  on 
rejintsinting  one  ^>ersoDaUty  and  llie  wakeful  stute  the  other.  In  the 
H-akefu)  stiile  nothing  of  the  somnambulistic  st^itc  nuiv  k-  n.-meniben'«!. 
althougb  itometimes  ihere  nuiv  be  a  vague  reooUet-Lioii  of  il,  iiud  iu  the 
itomnambuliHtic  stiitt;  uotliiug  uf  tbe  wakeful  state  may  be  rememben>d; 
but  oft<n,  it  iK  said,  the  jienton  raay  have  tlie  uiemory  nf  tbe  previous 
uriTnnambulistio  stute,  and  may  actually  begin,  aa  il  wcre.  wbere  ho  had 
pn«viously  left  olf.  Clo8ely  alUod  to  this  ia  tbe  hypuotic  state,  but  this  1 
ueed  DOl  euter  into. 

It  \»  4lif1i(:ult  exphunitig  hnw  iluul  ]terwinultly  ariaes.  Some  have  »up- 
pn«ed  that  one  cerebral  hcmisphere  is  u»ed  fur  one  state,  and  Lhc  other 
bemiH]>here  for  the  othei-  state ;  but  this  bardlv  eipUiins  some  casea,  wheru 
mun'  ibau  tvro  Htates  were  periodicall^  jiajeed  into.  An  expIanation  wbicb 
ift  rstjtalile  of  niueb  more  genenil  appbciitinn  is,  tliat  alongaide  uf  each  other 
lwo  stiparate  groups  of  eells  unil.  therefort^  of  memuries  urv  fnnned.  buving 
no  iMsociatioual  ujunedion  W'itli  uich  other  exucpt  ul  tbi*  {K>iut  uf  iniliulinu 
of  tliP  iutpidses  iu  the  higher  Icvels  of  tbe  centbruiu.  Oni'e  ibe  unerg)- 
atarta  along  one  jiatb,  it  can  oniy  hcI  in  action  tbe  cells  givtng  rise  to  tbe 
one  oonseinuB  Htate.  as  tbcse  havo  do  amociation  with  the  eells  nf  tbe  other 
oonsotous  stale. 

(r)  Pervmntnt  Comjtlttr  hna  *]f  Afrtnun/. — This  disonler  is  Bueu  some* 
liuieH  after  l>lo\vs  or  injunrH  to  tbe  bead  wb«*n'  tbe  jH!n»on  on  rcooTuriog 
m9,y  not  »ii)y  not  reuicmtfer  ubat  lias  occuiitliI  during  tbe  state  of  un- 
DonadouHieaH,  but  events  le<tding  up  to  the  accident  may  have  iUm  been 
fofgotten — for  instance,  u  man  driving  a  ruuaway  hurse  uud  rvndered  un- 
oonacioas  by  u  fall  mav  nevcr  \>a  able  to  recall  bi^  elTorti«  tn  cbeck  tb« 
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horse,  nor  may  he  bc  able  to  remcmbcr  the  last  few  miles  of  hia  jouruey. 
The  reasi>u  for  lhi»  1:4  tliut  iueiiiory  dopends  on  uutritiori;  it  u  a  nutiienL 
proceea.  Ib  ia  necewuiry  tur  niitrient  elianges  to  takt!  plač«  in  the  celi  after 
it  has  received  its  norve  impreasion  if  the  memory  of  that  impression  is  to 
become  tix©d  or  pernianent.  Thia  celi  has  always  a  tendeucir  to  return  to 
its  Btable  or  original  coiiditioii,  ami  apparoiitly  »Iiock,  produciicg^  uucouscious- 
iiesH,  pruvi?nts  tliH  vital  ]inxt^KS»B  which  are  Lakin«^  ]>lace  in  the  celi  at  tliB 
moment  from  heing  «^nnip](jted. 

A  more  serious  pemianent  Iobs  of  uiemory  may,  however,  occur  as  a 
resull  of  an  injiiry  to  t}ic  head.  Id  this  couditiaii  ali  mcinory  of  the  prcvious 
Ufe  of  th«  individual  uj)  t«  the  dale  of  the  accident,  or  uj)  k*  a  jMirticular 
l>eritKl  in  hia  life — as,  for  in8tJin<*o,  his  iimrriage — mav  \te  Idotted  nut,  so  that 
his  life  during  that  period  mHy  le  a  total  blauk.  Cases  have  «x»iun-ed 
where  thero  reiimim;d  no  meniary  of  early  life.  no  rfcnUetrlioti  of  fathcr  or 
uiother  and  old  fiiends — llie  \yimi  v/im  a  C4jmplete  blauk  and  myatery.  Again, 
I>atienta  had  forgotten  ali  aliout  their  hunliand  »r  wife,and  did  not  recogniae 
them,  they  heing  no  more  to  theni  than  any  otlier  indi\idual3. 

In  HODie  cafies  the  loat  memories  liave  graihiallv  retiimed,  in  some 
almost  at  once;  but  in  many  they  liave  never  returned.  The  explanation 
of  this  form  of  los6  of  mcinory  is  to  be  found  in  some  serioua  injury  to  some 
uf  the  importaut  nerve  UHsooiatiuuB  iu  the  cortex,  or  to  grave  nutrieut  or 
uirculatory  changes  in  the  cerebrum. 

(2)  Partial  JJestrucHon  o/  Mtmories. — Partial  amnesias  are  commoa  as 
the  result  of  localising  Icsions  in  the  cerebrum.  HaDy  of  these  have  l)een 
referred  tu  iu  the  arttcle  ou  "  A^jliasia ''  (vol.  i.),  where  the  various  groups  of 
memorieJi  a»«xuatt;d  with  the  epeecli  facnltv  iiavt?  biM^n  ctonsidereil.  Iu  th« 
cerebral  hemiBpht-ros  \ve  have  various  centre«  where  are  gronpeil  the  meraoriee 
associated  with  s|)ectal  scnsaticns  and  actions.  Wc  have  areas  where  are 
grouped  the  visual  memories,  others  where  are  grouped  the  auditory,  othere 
the  motor,  and  »i  on  ;  and  any  deatnnitive  lepiou  ur  lesions  interfering  witli 
the  noiirinhinent  of  thosne  particular  areas  interferes  4)r  hloU  out  the  special 
meinories  stored  in  them.  TIiHnubosi«,  cmbnlism,  ha*inorrhage.  injuries,  etc., 
ure  apt  to  produce  partial  amucsias,  the  syn]ptom8  varjing  according  to  the 
seat  of  the  lesiuu. 

Reference  to  this  will  be  found  in  the  articles  in  whi{-h  tliene  leaiona  are 
considered. 

•Sufticient  to  say  here  that  thcsc  partial  amneaias  mQy  be  t<jmporaiy,  or 
they  umy  be  permaueut,  according  as  the  couditiou  causiug  them  is  capable 
of  being  cMired  or  not. 

(3)  I^rof/rrssitr  Amtimas. — This  group  includes  thoae  oases  of  loss  of 
uiemorj'  wherc  there  is  a  gradual  progroBsivo  loas.  I  do  not  wiBh  te  include 
iu  it  thoHH  case^  due  to  focal  lesiou  in  the  oerebnim,  where  tlie  area  iuvolved 
gnidually  increases  in  extent  ns  from  thromliomB.  Tlieae  (ases  conie  in  reAlity 
under  the  partial  amuesias,  as  one  centre  and  ito  memories  8iTuply  become 
iuvolved  iu  the  lesion  iifter  the  other.  The  cascs  eoming  under  this  group  are 
those  dne  to  a  gradual  itigrcasioii  or  degeneration  of  the  nervous  svatom,  such  as 
one  men  in  Jenwntia,  wherft  the  higheat  and  leasl  stable  memories  are  blottetl 
out  tirat,  the  Dext  iu  order  follow,  until  the  most  Btable,  the  organic  memorien, 
only  are  left.  The  patient,  from  being  a  Iiigbly  intellectual  human  being, 
liccomes  u  mere  vegetating  or  living  animal.  The  most  reeeutly  acquired 
functiuna  fli.sappear  lirBt ;  the  earliest,  aasociated  \vith  tbe  mere  organic 
functions.  disappear  last,  following  a  law  of  regression.  Tbe  most  typic*a.l 
eiample  is  seen  iu  dementia,  but  it  may  also  be  secn  iu  other  degenerative 
diseases  of  tho  brain. 
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(e)  artd  (d).  JH^culty  in  reviving  Memorii*  hy  Will,  and  hy  a  Similar 
Imftrtsaion.^^n  aonie  condilioiis  where  there  is  a  focal  lenioii  of  thc  bmin.  or 
where  there  is  n  general  loweriug  of  tlie  %ital  procesHeH,  the  pi<rHuu  umv  have 
H  (UHicult)'  iu  n^uollecting  sometliing  or  olher.  This  is  aeen  in  oM  |)t!ople. 
They  Miay  forget  proper  names,  ttouns,  et^c,  Hie  luomorr  of  such  nnniefl  is 
Btored  ID  their  coreliruiu,  because  inim<HiiHiely  llie  uuiuc  is  uiimiinntti  tbey 
rocognise  it  as  the  naDie  thcy  wauted  to  i-bcull.  It  i»  »^uji|Hi^d  lliut  owiug 
tti  the  loweru)  vitul  coiulition  uf  the  hrain  tlitt  iuipulM!  fniui  within  ia  not 
able  lo  ronae  the  old  memorf,  especiallv  wheii  the  menior)-  hits  few  avouia- 
tiona  such  as  a  proper  auiue  or  a  substantive.  whilBt  the  old  inemories  of 
tbese  haviugiuany  uasocialious,  »ich  as  verhe,  ete.,  are  more  eii8ily  recttUed. 
Whea  a  memorj  cunnol  he  rwaUe*l  from  l)elo\v,  ihaL  ik  liy  a  Hiinihir  lui- 
praffiion  to  the  original  inipreesion  or  nn  as60<.'iatinu  uf  the  original  iiiipn«Hion, 
there  is  ii8ua11y  eoiue  focal  lesiou  eutting  oB'  tlio  particulai-  seuse  orgao  from 
its  centru  iu  the  cortcx,  a«>  ono  secs  iu  leaions  in  the  (K\.>ipital  lohe,  whero 
)«rBous  cannot  name  objects  at  uight.  although  they  cau  meak  about  and 
\\$n  the  ouues  of  such  objecta  in  general  convcrsation.  Tbese  lwo  groaps, 
however,  have  also  a  distinct  relution  Lo  upliu-siii,  and  jire  therf  referrotl  to. 


III.  Ukkkcts  uuk  to  Non-Rkcoonition  ArTBH  Uevival 

JhMB  condiliouB  are  U8uaUy  due  to  waut  of  proper  asBociatious  of  ihe 
They  are  not  recogniaed  IracauBe  thev  have  not  been  properlj 
osmciated  or  linked  to  sitnie  other  meinorj*.  How  recognitinn  come«  ultont 
uuiy  be  6howD  hy  a  simplc  illustratiou.  Ouc  i)er6on  may  8ay  to  »nother, 
••Doyou  remem1x'rmer'   "No,  Idou'ti-ememlHa-you."  "I)oQ'tyou  n-uieuiber 

'aueing  me  last  year  in  Ix}ndon  ? "  At  omx  the  iuiBWt>r  in,  "  Oh,  I  rpnieiitber 
iiow.'  'Vrhene\'er  the  association  was  given  tho  old  niemory  vas  recalled 
and  recognised.  Defectn  of  recognition  aro  seen  in  some  disenscK  of  the 
hnun.  aH  in  uhject  bUudneas  vhere  the  porsou  doc«  not  reoogni&e  uhjuct« 
whioh  ought  to  he  familiar  to  hini.     It  is  Heen  in  grute  leaions  of  the  curtex. 

'  e^ecia1ly  if  in  hoth  hemispLeret«,  but  is  also  seen  in  the  deliriuui  of  fevers 
and  otber  diseases  where  the  person  maj  not  be  able  to  recognise  pt-oplc  and 
thingB  round  him. 


IV.    HVPERMVBSIA  OR  EXCITATI0N8  OF  MKMOBV 

As  peoj)!*'  natuntllv  varj'  in  their  laipacitv  f<tr  niniemliering,  so  il  tolloVB 

that  it  i.**  ditticiilt  detenuining  when  there  ia  a  sbght  excitation  of  inemory. 

llierc  iiiay  Ih:  a  general  Iiy[)enuue»ia  where  ali  nicuioi^  itt  i'xcit4^1.     There 

18  n  gnuit  iucrease  of  iIib  mBmory  pjuture«  which  arise  in  tlio  bniu.     One 

iDceoe  or  picture  ]xi8Bes  rapidly  after  the  other — in  fact,  there  is  an  increaMfd 

cerchratioL.     This  comlition  arisa^s  v/hcTv  there  is  an  increase  in  the  hloixl 

uiruulating  iu  the  bniiu,  uh  iu  fevers  aud  the  early  stugca  of  braiu  disciuio, 

hIbo  in  sbates  of  excitemeut,  iu  hyHtt!riu.  and  in  the  livpuotic  state.     There 

mmj  not  only  be  an  increase  in  the  Idood  goiug  to  the  oniin.  hiit  it  inHy  be 

RlftU^ed  in  quautity  aud  coutaiu  constituents  which  excite  the  cortical  cuUs. 

lTl)i«  probrtMv  lo  sonio  exU!Ut  itxplaius  the  hyiit:nunpsin  of  fi-vera,  but  it  is 

MtTU  uioHt  diHtiurtly  after  the  taking  of  Miuie  druga  or  articU«  uf  diet  nudi 

alcohol,  lea,  c*04-ainf>,  and  ni<'r]>)na.     By  theae  niemor^  umy  be  exi-ited 

the  imagination  tttimuhtted,  ua  in  ihe  uelKknovra  casc  of  r>e  <^uincey. 

It  haa  been  said  thuC  drowtting  t)cupl(>  Iiave  uiarked  hvitemuiesia.     Some 

whu  have  been  resuued  have  related  how  their  wliole  lift-  has  paitM^l  bttforu 

thi>m  in  a  f«w  s^vonds.  uianr  evente  vhich  had  takten  a  long  tiuie  tn  (x*i;nr 
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boiiig  crowded  into  that  »hort  tirne,  lljpernmesia  haa  also  beea  Btated  to 
htLVO  c«curred  after  accideuts  to  tlie  head,  sticli  as  blovra.  Caaes  have  l>eeQ 
re]ate(l  whertt  auch  iiuctdenU  produc«!  a  |ierumnent  exc:;ilati<>n  »f  raemorv. 

The  h}'permne-3i<i  mfty  be  local  or  limited  to  a  group  oi'  meinories.  Some 
of  the  cusea  recurded  of  tbia  coudition  ure  vory  interesting,  na  in  those  ea^ee 
\vhcTc  a  liiiigiiage  which  appanniUj'  hiie  btroii  lorgotteii  is  rtvived.  The  čase 
rtscimleJ  by  Dr.  Rusb  is  one  of  thiK  aort.  Aii  Ilalian  in  America  waa  aeized 
with  yeUow  lever:  at  the  l>eginniug  of  liis  illncBs  he  spoke  EoKlish,  in  the 
luiddlc  French,  uud  on  tlie  day  of  hie  death  he  spoke  oiily  ItalLiu,  which  wa8 
hia  mother  tongue.  It  is  relatod  also  of  a  Pole  undcr  ehloroibrm  tbut  he 
spoke  hia  nalive  t<ingue,  \vhiuli  he  liad  uot  used  f(ir  tUirtv  ur  Prirty  yti!ir8. 

A  Freuclinian,  understnoding  English  and  l>eing  in  Kngland.  got  a  bIow 
on  Lhe  head,  and  during  his  illness  wa8  onIy  able  to  speak  in  Krench.  Theae 
are  cxample8  of  tcmporary  excitation  of  memories  in  long  disusc,  but  they 
imply  tbe  teniponiry  blotting  out  of  more  r«cent  memoriBs,  and  therefore 
are  in  accord  with  the  liiw  as  to  recent  memories  not  iwing  so  deeply  ini- 
printed  aa  mcnmriM  earlier  iii  Ufe. 

Keforeconcluding  T  niay  refer  to  the  peculiar  coudition  which  is  vouehed 
for  by  many  that  when  they  have  gone  into  some  room  or  otbtir  place  for 
the  firat  tirne  tbey  are  v^uely  awnre  of  tho  fact  that  they  have  been  there 
before,  althuugli  they  knuw  tliat  auci]  cauuot  l>e  tlie  čase.  It  is  a  peculiar 
eondition  and  diHicnll  tn  explaiu.  In  some  cjlscs  it  may  arifu;  from  a  vague 
resemblam-e  betu-etun  the  scene  being  vituessed  and  same  former  scene  nearly 
tbrgotten.  but  in  othcr  cascs  this  cxplanation  is  9c*arcely  8atif^factury.  It 
»eems  to  um  that  a  more  8atisfiictory  espliination  is  tbitt  tbe  lirsl  impresfiioii 
of  the  place  is  reeorded  in  tbe  corticitl  cells,  without  at  first  anmsiug  aetive 
conaciousDens,  and  \vben  aetive  counoiousneas  is  arouB<ed  tbe  tirst  impresaion 
is  not  recognised  as  an  inipressiort  just  reoeived,  but  ia  suppoficd  to  have 
been  received  iu  a  vagutltf  previoua  period. 
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MTRRATURK.— Hi-.KBEiiT  Si-km-kh'«  PriMi^irs  c/  /Vi/cAo/.-r/,«.  — Ta i n r.     (M  InUlliiteufe. 
— RiHc)T.      Mfi/ii<iift  lil-  Iti  Mimoirf.  —  y,\.\*v.v..       The  Ph^irical   Baait  o/  Memory.~Avd 
»TitingA  of  Carfientei,  WinHlow,  HAiiiilmn,  IlAin,  Binot,  linslian,  I-'<trri«r,  «tid  otnetH. 
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IVlenlnges* — Tbe  aflectionB  of  the  meninges  are  cnnsidered  in  the 
followiDg  eections. 

i.  A  genenil  articlc  dealiug  with  the  anatouiv  and  phy8iol<^,  alao 
vaacular,  inHnmiiiHtor}',  and  other  »tatet^  not  includcd  in  »oetiniiR  ii.  and  ili.. 
see  p.  460. 

ii.  Tuburculous  meningitis  and  posterior  basio  meningitis,  see  p.  47B. 

iii.  Epidenuc  cerebro-spinal  meuiugitia,  sfn*  p.  400. 
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LTOMV  AND  Phvsiologv. — Aiitttoiuicallv,  three  uiembrauefl  are  U8ually 

ribod — tho  dtii-a  mater,  arachrioid,  aud  piu  mat<?r.     Eveu  ou  auutomit-ul 

j^undB,  it  is  exlrnmBly  doubLful  whel!ier  llie  last  two  sliould  lwi  conmdere«! 
liiBlincl  memlmines,  and  certainl)*,  fntm  the  oliniuil  aud  palhologicul 
pornts  of  viewB,  they  are  not  separable,  aa  thej  always  sulTer  togethor  in 
diseaae. 

The  dura  mater  furms  the  interna!  periosUsum  of  the  cranial  tjuues.     In 

lite  it  Tequires  !iut  little  forc*  t«)  deuich  it  Irom  the  inner  .^nirtiice  of  the 

1.  except  at  the  base ;  morbid  adhesiou  of  the  dura  to  the  tskuU  ia  vQry 
oomiuon  in  the  iusaoe. 

The  dum  is  composed  of  dense  fibrous  tiasue,  lined  ou  its  inner  surl'ace 
bv  a  laycr  of  endothcliiun.  The  fibrous  tis&ue  is  U8ually  dcscribed  as 
divisiblu  into  two  layers,  un  outer  and  inner,  the  fibres  uf  whi(;h  run  in 
iliflereut  din'ctiouH;  thiH  i^  true,  at  lea«t,  where  the  dura  encloHe«  ittn  sinusea 
und  where  ihe  cranial  nerve«  yam  throujfli  it.  It  seeuiH  jjrobuble  thai- 
olastic  tibre-s,  wliich  c«rtainly  ajv-  present  in  largt)  numbcrs  m  tho  spiual 
dura,  do  not  occur  iu  the  cerebral  dura  (Sappey). 

The  dura  sendtt  into  thn  cavity  of  the  akull  the  three  weII-known  pro- 
oeBsee,  vis.  the/(i/x  cerehri  between  the  cerebral  heinispheres,  tlie  tentorium 
etrtbelli  botvreen  the  upper  aurface  of  the  cerebellum  and  tho  undcr  ^urface 
of  the  occipital  lobe,  and  the  /cix  cerebelU  botween  the  oenjbi-Uar  benii- 
epherea;  it  uImi  Hi^nds  out  pntcesHes  liS  tiheuths  Ui  the  (Tunini  npr\-<>».  Tht; 
great  siuuses  euclosetl  in  the  dura,  whicb  rec«ive  t)i<;  venous  blfxid  froin  the 
uercbnun.  have  already  been  considered.  as  well  aa  Lhe  parts  of  the  bniu 
served  by  each  aiuua  {vide  "  Ilrain,  Phy8io!ogj'  of,"  vol.  ii). 

The  niain  urteriea  of  the  dura  lie  tuward9  ita  outer  aspect,  the  veina  utuir 
iu  centre.  The  great  artery  ia  the  middU  menini/eal,  a  liranch  of  tbe 
iDteraal  maxillury :  it  supplies  practically  the  vrhole  of  the  cerebral  dura 
oscept  ita  cxtremc  untcrior  part  (vrhich  is  suppliod  by  lhe  autehor  uieuin- 
gettl  aj'tery  from  the  ophthalniio),  and  the  <lura  of  the  jHMterior  fosau(which 
ta  supptieil  by  the  iKKiUirior  n)«ningeal  artfrv  from  tho  vertubnil),  The 
luiddie  nienitigeal  art«ry,  which  liea  in  the  we11-known  ^x>veH  on  the 
inner  Burfoce  of  the  cranial  bonca.  ia  much  the  most  couiuion  nource  of 
LrauUAtic  intracratiial  hietiiorrhagu,  e8pecially  in  ita  antehur  bmnch :  the 
lines  on  the  akull  for  tinding  it  are  therefore  of  great  inii»ortAnce  i'i>if// 
*'  Brain,  Surgery  of."  vol  iL). 

The  conuMrlionti  of  the  veins  of  the  dura  with  thoee  of  lhe  akull  or 
of  atructureM  outaidc  it  deaerve  special  attentiou  ua  being  oue  of  lhe  [HtUia 
by  which  infectJTe  prooeaiKH  are  conveyed  from  withoul,  and  cauae  vtnous 
flcptic  conditions,  ospeciaUy  anus-thronibnmB.  The  ohief  onea  are  the 
tNasttnd  emisstiri/  triM.paaung  throuj^li  tbe  tiiaHtuid  fomiiiuu  und  cunuoctiug 
.tlie  muco«a  uf  tbe  tutddle  ear  with  iho  lat<'ral  »inutt;  l\iv  jHtri^tai  emtagan/ 
poMiiig  throngli   th«  |irirititul  forntuen  aud  cfinnecling  the  auperior 

jiiudLiMl  aiuus  with  the  veina  of  the  acalp ;  the  ophthalmu  reint.  from 

I  iffi  Utd  orbit,  paming  thmugh  the  ophenoidal  tifiaure  into  the  caviiruuus 
nmufl. 

The  capillaries  of  tbe  dura  lie  clue(ly  at  the  onler  aud  inner  aapeot«  of 
the  membrana     From  lhe  valnable  reaearuhea  of  Poni  Robertaon,  it  appeani 
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that  there  is  a  great  network  of  remarkablj  large  capillaries  just  under- 
neath  the  surface  endothelium,  and  that  thej  are  surrounded  bj  channels, 
evidently  Ijmph-channels — the  perivascidar  canals  of  the  dura — with  walld 
lined  by  endothelial  cells.  Fluid  readilj  finds  its  way  from  the  subdural 
space  into  these  canals,  which  discharge  into  the  veins  of  the  skull  and 
dura,  and  Ford  Robertaon  concludes  that  these  canals  form  one,  perhaps  the 
chief  path  by  which  the  cerebro-spinal  fluid,  filtering  through  from  the 
subarachnoid  spaces  into  the  subdural  space,  is  carried  into  the  general 
circulation.  According  to  the  same  writer,  t^e  endothelial  cells  of  the  dui'a, 
both  those  on  its  inner  surface  and  those  lining  the  perivascular  canals,  are 
very  liable  to  chronic  proliferative  and  degenerative  changes  in  cases  of 
insamty  (e8pecially  general  paraly8is  and  senile  insanity).  We  shall  see 
later  that  he  believea  that  these  changes  play  an  essential  and  primary  part 
in  the  pathology  of  so-called  hcematoma  of  the  dura  mater.  But,  further, 
he  regards  these  changes  as  constituting  the  chief  cause  of  obstruction  to 
the  outflow  of  cerebro-spinal  fluid,  which  he  considers  a  secondary  factor  of 
the  greatest  importance  in  ihe  causation  of  men  tal  disease — the  result  being 
not  only  pathological  increase  of  general  intracranial  pressure,  with  the 
conseguent  disturbance  of  the  cerebral  functions,  but  also,  more  serious  stili, 
Btagnation  of  the  cerebi*o-8pinal  fluid,  which  becomes  overcharged  with  the 
etlete  products  of  metaboHsm  of  the  cerebral  tissues  (the  cerebro-spinal  fluid 
being  regarded  as  simply  the  lymph  of  the  brain)  and  thus  a  chronic  condi- 
tion  of  cerebral  auto-intoxication  is  added  to  and  aggravates  the  primary 
disease. 

Two  sorts  of  nerve-fibres  are  found  in  the  dura — (1)  non-medullated, 
vaso-motor  fibres,  derived  from  the  8ympathetic  and  accompanying  the 
meningeal  arteries;  and  (2)  meduUated,  8en8ory  fibres,  forming  irregular 
plesuses  through  the  whole  dura ;  to  these  last,  no  doubt,  is  due  the  looal 
head  pain,  which  forms  such  a  prominent  feature  in  many  meningeal  lesions, 
e.g.  tumoiirs,  inflammations. 

The  subdural  space  probably  contains  very  little  fluid  intra  vitam  in 
normal  conditions. 

The  arachnoid  and  pia  mater  are,  as  we  have  seen,  usually  deacribed  as 
two  distinct  membraues,  composed  of  dense  fibrous  tissue, — the  outer  or 
arachnoid  being  non-vaacular  and  bridging  over  the  sulci,  while  the  inner 
or  pia  mater  is  vascular  and  dips  down  into  the  sulci,  clo8ely  covering  the 
whole  surface  of  the  brain ;  between  the  two  is  a  space,  known  on  this  view 
as  the  subarachnoid  space,  traversed  by  numerous  fibrous  trabeculge.  It  is 
certainly  better  to  speak,  not  of  one  subarachnoid  space,  but  of  subarachnoid 
spaces  which  are  present  in  large  numbers,  varying  greatly  in  size  and 
communicating  with  each  other.  The  tendency  of  writers  (cf.  Ford 
BobertBon  and  Middlemass)  now  is  to  describe  the  arachnoid  and  pia  mater 
as  one  and  the  same  structuje,  lined  on  the  outer  surface  by  a  layer  of 
endothelium  and  composed  essentially  of  white  fibrous  tissue,  which  is 
disposed  in  bundles  or  trabeculm,  thus  forming  a  network,  who8e  meshes 
constitute  spaces  freely  communicating  with  each  other.  These  spaces 
contain  cerebro-spinal  fluid  and  are  larger  and  more  numerous  in  the  centre 
of  the  membrane:  hence  its  apparent  division  into  two  parts,  an  outer 
(arachnoid)  and  an  inner  (pia  mater).  The  arachnoid  and  pia  mater,  in 
any  čase,  are  inseparable  pathologically,  as  they  always  suffer  together  in 
disease,  and  therefore  we  may  speak  of  the  conjoined  structure  as  the 
"  pia  arachnoid."  We  shall  retain  the  old  name  "  subarachnoid  "  for  the 
spaces  and  fluid. 

Some  of  the  subarachnoid  spaces,  eBpecially  at  the  base  of  the  brain,  are 
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sa  kige  as  lo  oonsiiiut«  so-ctdled  "  ciaterna."  On«  of  ibcae,  knovm  ■»  Uh 
graU  tfrAdlo-mrdullary  cititm  or  "  ihe  jMwliuior  sulMinohn<iid  spam* 
(Jjea  aad  Barlovr),  bridgin^  nver  the  intorvut  ^letveen  tho  umluUi  «nd 
oeceb&Umu,  is  of  8^*eoiAl  iiu])ortance,  as  ttie  o|itinm^  betvreeo  ii  and  lin 
foiuih  veotridc  uru  the  unlv  ucoua  of  ooiumunicatioa  which  U)t<  'ar 

^Lem  of  ihe  bmin  lias  \vith  the  subarachnoid  spaeoa  of  ihe  hr.t.  r\l. 

^nMSse  openings  ar«  thnv  in  niiiiilicr — u  fairlv  Un^?  nnu.  iho  lonuu«'D  of 
Majendie,  in  the  middle  Uiie  ul  the  lovvest.  }Ntrl  uf  ilic  fourth  veninclo.  nnd 
twu  lalenil  opeuings,  the  foraminn  of  Luschka,  ont*  od  irtlhcr  &iiW,  cUi«e  lu 
Ihe  origin  of  ihe  vagiis  uervo. 

T\w  i>Ui\  jirteries  and  veiiis  lit*  ctiiedy  in  or  iiear  the  Ruttnmciitinid  8i«Ht«A. 
AViih  the  exoeption  of  the  |>erforatiiig  arteries  at  the  l»tw-  of  i\w  hrmii.  aU 
the  art4;ri<s  to  the  braiu  run  for  a  louger  or  »hortor  eour*.«  iu  the  pin 
amchuaid  itn  jiial  urteries,  \vheuoe  bruiiehe«  \m»s  iuto  ihe  braiu  al  ri^hl 
anglet)  to  the  tiurfac«  of  the  eonvoliilif>u8.  Tliu  pial  veinn  an*  of  nnnarkalilj' 
loi^  cahhnj  and  have  very  ihin,  iion-inuttculjir  wutK  Cupilhiriea  aro 
ii8tinlly  dej^riU^I  iii  the  pia  araehnoid,  but  Konl  KoU-rlHon  hnMs  iluii  iher 
itre  virttiallv  abseut,  the  |>ia  amehnnid  ttein^  i)i>iiri»luHl  iinl  tiv  eajiillaries  of 
ite  OWn,  but  by  iho  oerebro-«})iiial  thiid  whii'h  i»  eonveye^i  lo  ir  troiii  the 
]ymph  Rpuoea  of  tlie  braia  h)*  wi)y  of  Ivuiph-chuuuelH  iii  tlie  ailventitia  of 

|the  larger  inliiu^ivbnil  veNtoln;   Lhv  alMeneu  of  c-apillaries  u-ntiht  prevont 

jabort  otittin^  of  the  hlnod-Hupp)y  to  ihe  bmin. 

With  ^'jirtnl  lo  ner\  w.  the  leseaivhet*  nf  Morisou,  OlKJiutiniier.  (itillauil. 
and  others,  liave  iiuw  (.■>iUclo8ively  provci!  tlte  e\tftteiice  of  iiervf-Hhre*  iu  the 
HalU  of  the  piiil  arleriolt'}« ;  bul  ]>roof  in  yet  \vaiilitig  that  lhey  iM-eur  in  the 
walU  ol  introierebral  urterinhin,  and  deMpite  iiiueh  bibonoim  and  tiarefu! 
obeervution  and  oxi)erimeut.ut)on,  the  exmtA.'ncu  of  u  cercbral  viifH».uiotiir 

'lucchanisiu  cauuot  yot  be  eonsidurctl  us  provod. 

The  )>ia  iiiat^T,  bestden  |)i^netnitinK  int^i  ihe  ftiilej  of  ihe  brain,  (umuIh 

|highly  vaatMilar  pnHH^MHtv  into  tliu  ventriehfft.  Uiie  nf  i\wm\  thr  rflatn  tnttr. 
lUuin,  yiimL-!i  thruw^h  the  trunsverHe  liHfliiro  of  the  een^brinn.  U*itinith  ihe 
y\is  uilUifiUin  and  above  tho  corpora  iiuiidriu;eniiiia,  piiieal  ;j;Iauil  autl  uptii 
tluibuiii,  brid^iag  over  thu  third  vuuthule  uuu  ciirryiug  the  vaMiuliir  fnni^OM 
vrhich  are  kuown  m  i\w  choroid  jtlej-MJifs  of  the  ihird  aiid  latorul  \entncW 
The  vonotis  liloo«!  from  lhtaw  i«  relumod  by  vi-inH,  wliiidt  nin  liai!kwHnlM  iu 
thu  vobmi  iiitorj"**'^*"''  »'"*  ""'t«  poBleriorIy  iuto  the  veiii  (or  veiu«,  of 
(iahm,  ojMMiiii^'  iiit^i  the  ntraii^ht  mnuit.  A  Hiinilnr  proeeHN  of  tho  piu  piumot« 
iiitti  the  fuurlh  ventricle  betweou  the  veutral  Hurfine  of  the  ren>tH'lbun  aud 
the  durnal  hurfuco  of  the  uiL<duUa,  uurryiug  the  churuid  plexttH  uf  lliu  fuiirth 

I  ventriule. 

TIiu  flnt<l  in  thu  ventrioUfti  is,  prottfiblv,  iiiiiinly  of  the  nntiire  of  m 

'm'«;r0lion  by  ihe  choroiil  plexutWT4,  althoii^h  »onte  wnlerM  Htill  iitiiintjtin  that 
it  is  miiiply  a  tranhUiLiltnu  1'miii  tlie  capithirit^H  nf  tbi-  Kiirrniiiiilni);  nerujim 
Hulratanw.  This  Huid  mimport-unt  jw  winKtitutinj{a  uat^tr- Uil  nn  which  the 
bmin  ruHtH.  and  a  uiitur-ciinhiuu  aurrouudiU|4  und  prot4«-lin;{  ihe  Hpituil 
cord.  The  thiid  ib  liein^  eonslanlly  proiiuuetl,  und  pn>lNd>)y  thin  iinuliielioii 
in  inacli  nnm'  ailivo  Ihnn  in  tiMiially  Hiip|M)N)d.  It  minit  lhen'f(>re  Le  «t«adily 
druined  uwrty  froni  Ihe  ventrich«.  and,  m  we  bave  »eeii.  llie  ohly  eiil  fnnn 
ibe  vinlrieU«  in  by  ihe  fonuulna  on  the  ro<if  of  the  fimrth  venlrude. 
Tlinai^di  IheMt  the  fluid  juatieii  iut<>  the  Huburiu:hiioid  npueiui  al  tfit<  Imuii> 
uf  the  bmin  and  HUrTunuding  the  tx)nl.  and  Itietire  it  exudM  alnng  the 
ly[iiphatic  (haonelM  m  ihe  sbeatbit  of  ali  thi<  oiit^oin);  nervifi,  eerebnil  und 
tfpinul,  und  uUo  alon^  ihe  IjiuphaticN  «urnjundiii({  the  largvr  b|ijiN)-vtwi«Lt 

•  uf  iht!  i)nua  and  con),     '■'hf-r«  are,  however,  otlier  \talUn  by  whieh  thr  duitl 
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iaay  paas  from  tlie  subarochnuid  s]]acea  into  ibe  general  veaous  circulatiou.| 
We  liavti  seou  thc  im^K)rt(ince  atlHcIied  iu  Ihis  respoct  hy  Ford  Robcrtsou 
Ut  ihe  i>erivaacular  cunaUi  uf  iIih  dura  mater,  tlinmgb  \vhieli  the  fluid  may 
pafts  intu  the  veins  of  the^sknll  and  dura.  Again.  I^eonartl  Hill  \ay9  Blre»a 
oa  its  passage  through  chauuols  iu  the  walk  of  the  veuous  sinitses ;  and, 
lastly,  llie  Huid  may  \nim  thrmjgh  the  Pacckionian  Imfirs  intc*  tlie  sinuaes, 
e8pecially  Llie  suj)erior  limgitutlimi!  aiuus.  Theae  hodies  are  mm})ly  villoii3 
outgro\vtha  of  the  amchnoid,  Iyin>^  iiiainly  near  a  sinus  of  the  dura  in  the 
well-kuowu  deprcsaious  on  tho  inaide  of  the  cranial  boues.  aud  scparated 
frijtu  the  Hiimsefl  hy  a  thiu  laycrof  duru,  thmugli  which  it  is  proved  e^peri-.^ 
iimuta)ly  tlial  sBruua  Huid  cau  jjhhh  froui  tht;  Kul»irachuotd  Mpau«ii  into  lhfi^^| 
sinnsos  of  the  dura. 

It  is  very  improhable  that  much,  if  aoy,  Hiiid  cau  be  absorbed  from  the 
veDtriclci*  by  the  choroid  plexusefl  <ir  veins.  It  is  obvioua,  therefore,  that 
as  Lhu  (hiid  iu  the  laleral  imd  third  veutritles  has  ouIy  on«  nieaua  of  exit, 
viz.  hy  thp  arjiieduct  of  Syh-iu«  and  the  fourlh  ventriele.  and  thencu  tlirough 
the  forainina  of  Majcmlie  and  Luschka,  obstniction  oi  this  drainage  channel 
al  any  part  iiiust  plrty  a  most  iuiportant  nMe  in  the  prmhiction  of  initrnal 
kijdriteephnlui.  Thus,  in  meningitis  es[M)ciaUy  alfiicting  the  post^rior  part 
of  the  base  of  the  bniin,  thcso  fomniiaa  are  very  liablc  to  get  blocked  up 
by  iutlauimatory  exudale,  or,  atiU  more,  by  8ub8eqin!ut  adhuaiouB,  and.  there- 
fore, as  W(!  sliould  expet;t,  intemal  hydrot'-oplialua  t<i  a  greater  or  Icss  extunt 
forme  an  almost  con8t4int  foature  in  those  cnaea  The  part  geiiei-ally  aasigned 
to  obstruction  of  thc  veins  of  (.talcu  (e..v.  tVom  thc  preasurc  of  a  tuinour)  in 
the  protluction  of  hydrucephalu!)  has  a  very  doubtful  existeucc ;  in  niajiy, 
if  not  ull  »uc:h  fiU4t;.^,  thcro  ia  altU}  obstruction  of  the  drainage  <.'liannel, 
e«peciiilly  th«_»  uarrow  a"iueducl  of  Sylvius,  and  this  last  is  pntluibly  the 
iniportaiit  factor.  ^| 

The  couaectioa  of  the  pia  aracbuoid  \vilh  the  ccj-ebrul  cortcx,  partly™ 
vusculiLr,  [Nirt]y  tibrauH,  is  su  elose  that  it  is  not  reinarkable  tliat  iutlauuua- 
tion  of  tbe  membrane  geuei'ally  implicates  the  surfacH  of  the  brain,  »i 
that  one   should  s|>eak  rathcr  of  a  menintjo-enrephalitis  than   of  siuple 
vtf.nitt^Us. 


Vascular  Dlstnrbances 


by  oon-^l 


1.  HvfKlMvMiA. — The  fimt  st^ige  of  a  meningitis  is  cronatituted 
gestion  of  the  mendiniue-«,  their  veasels  lieing  dilated  and  engori^.  while 
the  membrane«  pre*;nt  a  roHy  hue.  Thc  poison  of  aomc  of  the  apecitic  fevera. 
uotably  pneumonia  and  ivphoid  fever,  iuay  cause  inteiiae  engon^iemeut  of 
tho  iiicmhraues  and  thoroby  produc^i  Hympt(miK  indistinguishuble  from 
those  of  a  cortical  meniujfitis.  Active  congestion  of  the  membranes,  occuning 
os  an  indcpentient  couditiou,  has  becn  assutucil  to  aceount  for  some  cascs, 
cbielly  iu  cbildren,  in  which  thcre  are  acule  general  cercbnil  symptom8 
(headache,  delirium,  amvulsions,  coma),  and  whii;li  end  KociiHlimes  in 
recovery,  sometimes  in  death.  Such  a  condition,  if  it  ie  an  independent 
entiby,  is  probably  indistiuguishable  from  meningitis  clinically,  and  th 
treatmeut  \viU  be  the  same. 

Simple  congestion  nf  the  dura  is  ufteu  fouud  jKist-murtem  in  the  iusani 
but  it  is  by  no  means  certftin  that  it  is  enmmon  dnring  life.     It  ia  speciaUy 
notieeable  and  eonstant  in  easea  of  geueral  paralygis  dyiug  in  a  uoDgestive 
attack. 

2.  MKNiNiiKAL  H.^iMOKKiiAiiR. — Blood  nuiv  be  HXtravasated  (1)  uutsici 
the  dura  mater  (ostradural  or  sulicranial  hitmnrrhage);  (2)  into  the  suh 
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dani  Bpace  (subdural  hiemoirhage) ;  or  (3)  iuto  the  sabetanoe  of  the  pia 
Anolmoid  (aubarauhuoid  hujmon-hage). 

£tiotuf/y.  —  The  moet  coiiimou  csuse  of  roeningeal  hatmoirluce  a 
tmuiuu,  a  fall  or  blow  od  tlie  hoftd,  gODerallj  causing  ftvcture  of  the 
Rkull;  the  etTusion  may  l*e  ouUidu  or  bciiitilb  the  dura  mater  Extra- 
dural  hariiiuiThugK  is  generali^  duti  tu  rupluru  ol  a  lUHulngeiU  urtery,  ia 
the  vast  majority  of  caaes  the  middie  nieningeal  artery,  espeuiallj  ita  anterior 
biusch.  it  lni^■y,  bowever,  come  from  tiie  middie  meoiitgeftl  Teina,  tbe 
veins  or  tho  diploe  or  the  large  sinuses.  Subdural  traumatic  bieniorrtiaga 
is  geDerally  dna  lu  rupture  of  a  vetMul  of  the  pia,  especUlIj  tho  pial  veini 
as  they  entur  the  auperior  longitudinal  sinus.  Meniogetil  htemrarh^ge, 
occurring  during  birth  Trom  couipressioD  of  the  skull  in  difticult  laboar, 
is  geQerally  bdievcd  to  be  the  cuuee,  in  most  caees.  of  birth  yQlsy 
\{vuU  "  Paralyai8"). 

Blood  may  be  efTiisetl  into  the  meuingeB,  genernllj  into  Lbe  sub- 
inoid  region,  from  rupture  of  aneur^anis  on  the  larger  oerebrml  vomaln, 

Xiully  at  the  Ium^;  huitnorrhagee  iuto  ihe  cortex  soinetimefl,  bok  Miiie- 
rarelv.  o[)en  eKt^ertiiiUj  intu  the  suharachnoid  spooes.  Meoingeal 
hKmorrfaagea  uiay  ulso  ocuur  under  the  same  conditiona  as  genend  iotrs- 
o^rebnil  bttraorrhitge  (f iofe  **  Bram,  AHeutionsof  Blood- Vcssels,'  voL  IL).  In 
eome  bluod  -  diBeaaeM  (e.y.  purpura.  BiMrvy,  pernicioua  an^mla),  subdiunl 
hicmorrhages  of  cooaidfniltle  aize  liave  beeti  found.  The  conditioa  kuown  as 
hiematomu  of  the  dura  mater.  which  occtirs  with  special  frequecoy  JD  tfae 
insane,  vvill  l>e  ooiisidervd  6Cparately  (p.  466). 

Hj/mfiti/niA, — luitial  liiss  of  uousclouaudaa  mar  be  preae&t  orabsenL  If 
preeent,  aa  is  the  rule  in  truumatic  i^ises  from  tfie  diract  eReut  of  lbe  ooa- 
cuaioD,  it  ofteo  distippeors  aud  tlie  patient  may  compLiia  ofDothing  but  liead- 
sohe  for  a  fuw  hours  or  eveo  several  day^  vhea  somDolenoeooinoe  od.  gnuloall/ 
dofpoiiiug  tocoma.  A  special  fualure  iu  somecoseaisgnHt  paio  in  thehead. 
duc  prohab  y  t4>  preasure  on  tlic  uervea  of  the  dura  mater.  Motor  Byniptoma 
are  gt'nt'ra]ly  |ir>!iiu;(it,  although  it  ia  often  very  difticult  to  recoguiD«  them 
whilc  the  putietit  iscotuuluie.     U8u.dly  thev  begin  aud  are  moet  prominent 

loa  ooe  side  uf  the  body,  viz.  thal  opiHieite  to  tho  side  on  wbich  the  hicmor- 
rfaage  ia  takiug  plače ;  but  aa  the  htemorrhage  may  eztend  over  to  th«  olber 
iide  80  aa  to  inj>ire  the  motor  region  of  the  cortex,  the  ajmptoma  maj  and 
oftea  do  beoome  bilaterd.  Thus,  hemiplegia  is  frequently  found.  and  lator 
theparesis  mjty  be  fouud  to  atlcet  both  sides  of  the  hody.  Stili  mora  pix>- 
miiieuc,  however,  are  couvuUious,  oftea  startiog  locally  iu  the  limbfl  or  faoe 
on  the  oppoaite  side  to  that  on  whieh  the  haemorrhage  ia  occurring,  and 
Uter  bocoming  general  l*he  state  of  the  pupila  ia  Tery  variable.  but  often 
the  pupil  ou  the  side  of  the  hu-morrhage  is  dilat«d  and  inaensible  to  light. 
Senaurv  syiiiptouia  (rt/.  heuianH^theaia,  tiugliug  iu  hmlie,  hemiauopsia)  are 
much  lesB  uomu  on  than  mot<tr  Kymptoma.  Aphaaia  lb  not  uumitimutn,  and 
(bere  roay  be  very  cnnsidfritbla  mental  di^turbance  with  delirium  and 
ioleuce,     I>eath  usutdly  ocours  in  ooma.     In  some  oaau>  more  e^>eoiaUy 

[tbose  in  which  the  hemorrtiago  ia  due  to  rupture  of  a  large  veasel  at  the 
baae.  there  ia  npid  developnutut  of  deep  ap()plezy.  panUyBia,  and  flaocidity  of 
ali  limba.  ooovulsionn,  cnmjt.  and  denlh  in  a  rew  hours. 

The  duigruifi*  of  meningeal   btemorrhage   is  often  diffloult,  or  even 
ipoieible;      Where  cerebrai  hiemorrhage  u  auipected,  trauma    aa   an 

^SCiological  (actor  is  of  great  importance,  ai  tmumatio  haemorrhage  is 
moek  commonly  in  the  meumgea,  aspedall/  in  joung  peopla  Among  the 
mnptotua.  the  pam  in  the  head  and  the  freqaency  of  oooTulsioDs  perhap« 
aeservc  special  uentioo.  Attempts  havo  bven  made  to  diatingaiah  du 
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cUuical  ground&  betveeo  esliradiiral  and  eubduml  lKuutorrlia(>m  iu  thl 
liitter  tlie  onset  of  general  coiupreBsion  -  simptoma  is  uRuall)'  much  more 
rupid,  while  the  locausing  sTniptomB  are  uBuaUy  much  lesa  distincC  and  of  h 

tihurtcr  durutioD.  ^M 

The  proijnosis  in  each  caae  dependa  Iargely  on  its  etiology.  In  cnses 
of  rupture  of  a  large  vessel  at  the  baae  tho  renult  is  rapidljr  fatal.  1» 
traumatic  c«8ea,  if  the  eitravasation  is  not  a  large  one,  recoverj  may  take 
placc,  but  it  is  &tow  and  U8uully  incoiiipleto,  a  certain  amount  of  hemiplegiu 
and  often  mentol  inipuirment  remaining ;  wherc  the  estravaaation  is  hurgu 
and  tleepHiiing  coimi  is  preaent,  t)ie  proj^jnosis  ia  very  grave  unl««  there  ih 
prompt  aurgica!  inti*rferimce,  hut  tiases  are  met  with  iu  which  spontiineous 
improvement  unexpectedly  occurs. 

7'reatmc/i(.^KxcQ\li:nl  rosulta  have  been  obtaiued  within  recent  yoare 
by  o|M3rHt<ion ;  tliis  Hppliea,  of  courBe,  mainlv  to  tmuiiuitic  maes,  ulthough 
extrava8Jitiou»  not  traumatic  in  origin  liave  boeu  8iniilarly  treated.     The^ 
details  of  the  operatiou  aro  given  elsewhere  (i*w/<  "Brain,  Siirgery  or")^| 
Ajuirt  frnin  o^>eratinn,  the  treatment  does  not  differ  from  that  of  cerebrat 
tuBiiiorrhiige  jjenerallv. 

BiKinatovia  of  the  Dura  Mater  (A'i/".  Ha;morrhngic  Internal  Pachy- 
ujuningitis ;  Mouingeal  Blood  Tumour ;  Subdunil  iake  Membrane). — 
The«ie  variona  nunies  havR  been  given  hy  different  authoritiea  bo  a 
pecnliar  formatiou  in  the  subdural  space,  which,  while  comparatively  rare 
iu  the  meutally  sound,  18  of  verj' frcqueut  occiirrenco  in  caaea  of  chromc 
inBanity  (es|»ecmlly  geueral  paralysia  uud  aenile  insanitv)  and  ckrouic 
alcohoHsni.  It  t»  ulsn  »aid  Ln  have  l>een  found  in  certain  blood-diseases,  ia_ 
sme  of  the  acute  fevers,  in  infantile  acurvv,  etc. 


Mortful  Anatomi/. — Tlie  iiftkede.ve  apnearance  of  llie  cundition  varle*  ve  _.. 
mucti.  \n  &omo  cnsea  there  is  simply  a  delicate  vascular  membrane  lininfc  the 
dura.  In  other  casps  the  fnritiatiun  in  much  thicker,  uf  a  riisly  ccilour  and  soft, 
somewhftt  gplatint»UK  conKi«U'n(* ;  it  is  gftnerally  very  vascular,  and  often 
presentK  signs  i>f  Iia*rnorrfiag*' iiito  its  substance— irideed,  m  niany  cases,  aH  that 
can  l)p  det*K;ted  witli  the  n»ked  eve  is  a  ]ayer  of  bloodclot,  oft«n  laminated, 
wliirh  ntny  reach  a  tliickueiis  uf  lialf  aii  inch  or  more.  The  forniation  is  alway8 
ndhereut  to  the  duru  iiintor,  attliou^h  it  is  a«  a  rule  easily  det^ichtid  ;  it  i^  nlmost 
never  adhfrent  to  tbo  pia  aiuclinoul.  It  is  most  fret^uent  over  tlio  uppcr  an  ' 
lateral  a^pcct«  of  the  bi-ain,  and  is  usually  unilatoml ;  it  oftcii  (.■ovcrs  altiiotit  th 
entiro  surfac«  of  the  intracranial  dura,  aiid  the  spliial  dura  is  aiso  frequeatl 
in  vol  ved. 

With  reg:ard  to  the  nafhoio{ftf  of  thi«  condition,  there  ar«  two  great  contending 
viewB,  According  to  tlic  one  view,  wluch  ia  adopted  by  moat  authurities  in  this 
countn,',  tho  whol<^  procas-s  is  siniply  a  subdural  hn^marrhage,  genctrallv  bolioved  to 
bo  from  apial  veiii— thoA/PF/ioj-r/m^/ir  theory.  Theother  view  iss|iecially '"^ociated 
with  ttie  name  of  VIrcbo«-,  and  is  supportttl  by  most  writBrs  on  the  continent — • 
the  ivjlnTuntntonf  tEitorv  ;  the  initiid  »lagf  of  the  pruceHH  is  held  to  be  uf  an 
inflaiiiinttUiry  iiature— an  exudn.te  of  tibrinous  lyiiipU  occurs  linit  on  the  surfaue 
of  llit«  dura  uiiiter,  which  beconips  orgunised  by  the  growth  uf  blooil-vessels  and 
grauulalion  tissuo  from  the  tjuro,  and  thus  a  vascubir  inembrono  is  fornied.  Tho 
olooti-veascls  in  this  membrane  are  very  prfmc  fo  rupture,  and  thus  ha^morrhage«■ 
occur  as  a  seP0ndary  phenomenon.  It  is  on  tliis  theory  that  tho  name  '"hmiKnrrliagio 
intemal  pa4'hymeningitis"  is  given  to  (he  condition.  A  third  theory  has  beon 
more  rGc!enTly  enunciated  by  Kord  Rubertson,  and  he  has  supported  it  with 
evidence  which  appears  very_  vouviiicing.  Ajmrt  from  casesof  simple  hiemorrhage 
into  the  sukMlura)  .spacc,  which  are  pmbftbly  as  ccimmon  in  tlif  sane  aa  in  the 
inuine,  and  are  due  to  the  uhunl  cases  of  intnu-ranial  bB:morrhHgc,  hu  huld.s  that 
tho  Kiiocial  subdural  formation  of  the  insane — cumparativcly  rare  in  the 
UH*nfally  sound— is  ilu«;  to  a  widefipread  niorbid  process  iu  the  tissues  of  the 
dum  itself,  of  a  degenerative  and  not  int1ammatory  nature,  which  is  speciAlly 
coinmon  in  certain  cases  of  chronic  insanit^  (general  pamlysis  and  senite  in- 
aanity).     Thi;.  morbid  process  consists  in  prohferative  and  degenerative  cluingea 
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in  tlio  etidutbi^lial  elemenU  of  Ihe  dum,  vith  roHultinK  cotnpresfton  of  the 
rSupertioml  cupilUrie!^  uud  tlii^  coastanl  ussociution  uf  llie  developtnent  uf  new 
'ciipillario«  on  tliu  iiiner  iiurfHCO  of  tlit*  duru,  aud,  tm  tliCM'  c-apilliirics  ara  »pocialljr 
prone  to  aive  way,  frequent  ha?nioprha|{es  occur,  especmlly  durinp  Ih«  IhsI  dayii 
of  life.  ifie  prin]ary  niui-bid  clmi)gt^!!i  m  the  dura,  nliicli  |>redi8pose  to  tliU  COD- 
dition.  aro  ascribed  to  tim  irritaiinc  eHW>U  of  the  oerehro  »pimil  tltiid,  which 
flow-8  IroD)  Ihfl  cftrehral  lyinph  spat?«*«  tlirouu;h  both  pia  arachnoici  and  dunt  iimter  ; 
it  receive«  the  products  of  metabolism  of  the  cerpliml  liiisuos,  and,  aa  thelr 
nietatH>liRtii  muet  b«  ahiionnal  in  marlced  ca^es  of  insanity,  the  cuinpositiioi  of 
the  cerebro-Rpinal  fluid  mu9t  l)e  alt^red,  and  it  will  liecoine  uiisuitud  fur  tha 
faeiilthy  uulriiioD  o£  the  |Kirts  thruugh  whicli  it  is  carried  awHy. 

Sffmptomt. — The  ^luptoms  aro  very  indefinite,  or  mrty  b«  entirely 
abaeot,  especiallf  whcrc  the  hnemorrhages  are  amull  or  have  occurred  vi-ry 
gnduaily.  Apaplectironu  seizurea  iiuLy  occur;  uientitl  fitihire  is  ofu*!) 
rapidly  increa«Ml;  hetulacht',  ea]H)Ria)ly  of  the  vert«x,  ig  proiiiinetit  in 
8om6caHes;  in  niany  ciises  hemipkgia  is  found  where  the  conditiou  exi9tA 
on  one  sidu,  imuuly  ur  l* ri tirni y ;  ocoa8ionally,  coiiviil«ioiis;  thprts  inay  bo 
marked  sigus  of  iucn-aaeit  iutmcmuiJil  presauro — vomiliug,  tniuiiolenf^e  or 
ooma,  alovnog  and  irrcgulArity  of  ptilse.  eoutmclcd  pupils  rcucling  8lowly  to 
light.  The  diiiguoais  citnuol  bu  uiutle  wilh  cuTliuuty ;  bul  the  itotiBihle 
eadatence  of  the  condition  should  Ihi  rememlH>re(l.  wh(Te  headitone  and 
eymptoni8  of  iiupiiirtnftit  nf  the  cer^bml  ftinntioiis  as  huve  lie«li 
ot«d  above  occiir  in  persons  knovrn  to  be  Hablo  to  the  condilion. 

Almost  iiU  caata  have  a  fatal  result.ofleu  viiry  rapidly.  Kord  Kolierlaon, 
Indecd,  believes  lluit  almoet  ali  theae  časen  of  sutidural  foruiation  develop 
vitliin  a  few  day8  or  eren  houra  of  death,  Foesibly,  in  tiar)y  caae«  dne  to 
ohronic  alcoholisio.  the  proceea  may  bo  atrestcti  if  tlie  uiiuse  cun  bu 
removed. 

7'rMtmrnt  ia  gi;iif]mlly  of  no  avail,  aud  apurt  from  n>-inova1  of  tln* 
cause,  it  will  Ite  directed  uloni;  the  hnes  follovved  iii  dealing  with  iiitrn- 
ni)inil  hipmorrtiage  in  general. 

3.  TuROMUOsis  OP  Meninoeal  V11N8  AND  SiNUBM.— <tn'rf<  "Urain« 
Affeclions  of  Hlood-Veesels,"  and  "  Iirain,  Surg(!ry  uf,"  voL  ii.  "  Eor, 
Chrooic  Siippumtive  Otilis  Media."  vol.  iii.).  ThrointHfttis  of  a  Ktirfaco  vein 
is  held  br  flome  authonticH.  untabty  (iouerti,  to  Ut  i\w  priiiiary  luiuon  in 
fantile  hemiplegia  {vid€  "  Ucmiplcgia  "  and  also  "  PiirtJy8iii "). 

Inflaramations  of  the  Mening^es 

Inflammation  of  the  dnra  luater  is  known    1^  |i'i''hviiM«ningiti«.  ond  i« 
[&iuch  InsH  eoinmou  Ihan  inHamnialion  of  Ihe  pi<i  unulintad,  whi<:h  in  known 
lept^iinenin^ntif^  or  Kintpty  iiieningitiK. 

1.  Inflanunatton  of  the  Dura  Kater  (Paehjrmealaffltii) 

InHammation  may  afTcct  pnniirily  eithcr  of  the  two  Uy«ni  of  which 
the  dura  is  UBoallj  snid  Lo  be  coui|MML'd  :  thua  ono  speaks  of  exti'rnal  and 
intemal  nu:hyuieniogiliM. 

(s)  kitcrndtl  Pa£hy7njnUnfptiM. — TIlih  fonn  is  g«nerally  leuondarv  eilber 
to  fhu^ture  of  the  oranial  bones  IVnin  injiirr  or  to  diseaae  of  bone;  tl>e 
latter  is  uBual)y  eitht^  caneit  (eflpecial)y  oahes  of  the  rictrons  portion  of  the 
leoiporal  bone  in  otititi  uioilia)  or  tivphilitic  diHcasc.  lu  a  faw  caatMi  it  bas 
oocurred  in  er}-Bip4>Iaa.  the  poiscm  iM-iu^  prulMlfly  cDnveyed  by  way  of  tba 
Teimi  of  the  diplof 

The  iotbninuttion  niay  be  simple  (Don-piirulenl),  ta  wheD  oauwd  bj  a 
mnn  blow  on  th«  Iteod,  and  it  is  theu  uiiimlly  localžttd.    Tbe  ftnt  naolt  is 


468  MENINGES  OF  THE  CEREBRUM 

often  efTusion  of  blood  between  the  dura  and  the  ekiiU,  and  the  inflam- 
matoij  exudate  followB ;  the  final  iBsue  is  a  thickening  of  the  outer  lajer 
of  the  dura,  which  is  firmly  adherent  to  the  bone,  and  often  a  growth 
of  osteophjtes  into  this  tissue.  The  chief  BymptomB  of  this  form  are  per- 
sistent  headache,  and  the  8ubsequent  development  of  traumatic  epilepnj. 

In  the  great  majority  of  cases,  however  (as  when  due  to  caries^ 
syphilitic  discase  of  bone,  or  a  compound  fracture  of  the  skuU),  the  in- 
flammation  is  of  a  purulent  nattire,  and  an  abscess  is  formed  between  the 
dura  and  bone  (extradural  or  subcranial  abscess).  The  quantity  of  pus  in 
thia  aituation  may  be  very  considerable,  but  only  rarely  is  pus  fc«nd  in 
the  substance  of  the  dura,  although  the  inflammation  has  in  some  cases 
spread  to  the  deep  layer  of  the  dura  and  even  to  the  pia  arachnoid.  The 
dura  mater  limiting  the  abscess  cavity  is  frequently  thickened. 

The  8ymptoms  of  extradural  abscess  are  very  indefiuite,  and  are  usually 
obscured  by  those  of  its  cause  (trauma,  otitis  media,  etc.)-  Head  pain  and 
tendernese  of  the  cranium  on  pressure  are  often  present;  the  pain  is 
U8ually  local,  but  may  become  generalised;  fever,  rigors,  rapid  pulse, 
vomiting,  delirium,  convulsions  may  occur.  'Where  there  is  a  large 
collection  of  pus,  8ymptoms  of  local  cerebral  compression  may  appear,  e.g. 
where  the  att"ection  is  in  the  region  of  the  motor  cortex,  there  may  be 
spasm  or  paralysi8  of  the  opposite  Bmbs. 

The  treaiment  will  naturaUy  be  (1)  that  which  is  required  by  the 
injury  or  disease,  of  which  the  inflammation  is  a  8econdary  result ;  (2)  the 
measures  used  in  meningitis  generally  (ice-bag  to  head,  leeches,  blisters, 
purgation,  etc.) ;  and  (3)  where  an  abscess  has  formed  and  can  be  diagnosed, 
immediate  evacuation  of  the  pus  by  trephining.  Sui^cal  interference 
may  also  be  required  in  a  non-purulent  čase,  in  order  to  relieve  the  head 
pain  or  the  8ubsequent  epileptic  condition. 

(&)  Internal  Pachyineningitis. — A  purulent  form  occurs,  but  it  is  nearl7 
always  secondary  to  inflammation  either  of  the  pia  arachnoid  or,  more 
rarely,  of  the  outer  layer  of  the  dura.  It  is  doubtful  if  it  ever  occurs  as  a 
primary  condition,  and  no  special  group  of  symptoma  can  be  assigned  to  it. 

A  pseudo-membranous  inflammation  of  the  hDing  membrane  of  the  dura 
is  also  described.     Osler  has  seen  a  characteristic  example  in  pneumonia. 

The  condition  kDown  as  hsemorrhagic  internal  pachymeningitis  has 
already  been  considered. 

2.  Inflammation  of  the  Pia  Arachnoid  (Leptomeningitis) 
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(a)  AcuTK  SiMPLE  Meningitis  (Pubulknt  Meningitis) 

Etiology. — Apart  from  exten8ion  of  the  inflammation  from  a  cerebral 
abscess,  purulent  meningitis  is  U8ually  associated  with  one  of  the  following 
conditions: — '(I)  Injury  to  the  skull.  (2)  Adjacent  disease,  eBpecially  that 
of  a  suppuratlve  nature.  Of  much  the  greatest  importance  is  cbronic 
suppurative  otitis  media,  with  necrosis  of  the  petrous  portion  of  the 
temporal  bone  (vide  "  Ear  ") ;  lesa  often,  diseases  of  the  noše,  fronta!  sinus  and 
orbit.  (3)  The  acute  fevers  and  more  general  infecHve  eoiiditions,  eBpecially 
pneumonia,  empyema,  ery8ipelaa,  ulcerative  endocarditis,  py8einia,  and 
septic8emia;   less  often,  typhoid  Ifever,  small-pox,  influenza,  scarlet  fever. 
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^etc     (4)  As  u  terminal   infection  (Orfer)  in   clirooic  uepliritlB,  uterio- 

[Bcleroali,  goul,  heart  iliaease,  and  t)ie  viiating  diseases  nf  children. 

Like  ihu  foriiifl  of  meningitis  already  considered,  purulenb  meningilu 
is  caused  by  the  invusion  of  micro-orgamama.  Kven  in  casca  due  lo  iDJurr, 
wilhout  an  open  vvouud,  it  is  probalde  ihal  ihe  tmiiiua  acts  ainipiv  hy 
loweriug  the  reHialance  of  the  tieauc«  and  thus  allowing  the  more  read}* 
gTowth  of  the  orgiiniflius.  The  po^aible  modes  of  inlroductiou  of  the  infeo- 
tion  are  (1)  direct,  from  a  otiighbouring  focuB  of  iaHamioation,  as  in 
compound  vounds  of  the  skuU,  (2)  by  e[uissary  veins — ainus  thromtKMis 
not  iDfrequently  precedes  the  developnient  of  meningitis;  (3)  by  the 
lytnpbaLiu8;  und  (4)  by  the  genoral  blocKi  streani  trom  diatant  foci  of 
mfectioD,  as  in  septicii^mia.  There  can  be  Uttte  doubt,  »e  thiuk,  that  the 
groAt  pulh  of  invusioa  ia  ooaes  of  meningitis  of  the  base  is  from  the 
naao-pharyux,  through  the  Eustachian  tube  and  ihe  niiddle  ear.  In  ihin 
conuection  it  is  important  to  remeniber  that  otitis  mny  be  present  without 
otoirha^a.  On  the  other  hand,  casea  of  vertical  uicuiugiiis,  efipeciiilly  wtiere 
the  anterior  |)art  of  the  brain  is  tuainly  aflW;t«d,  are  in  ali  pnii)abiUty  often 
due  to  invMHiou  of  organisms  from  the  noee  aloug  the  lyiuphatic  chaouelB, 
which  have  bcen  shown  to  pasa  through  the  cribrifonu  phite  from  tho  uuaal 

^uuoouB  membrune  (Key  and  Ketztus). 

DifTerent  micro-orgMniMDS  have  iteen  foiind  in  the  exudate  in  difl(*rtntt 

^cases,  anil  some  are  undoubtedIy  speciHc ;  it  i«  jinibablt?  thut  vns  shall  yfit  be 
able  to  aasociatc  diflercnt  clinioal  forma  of  puruleot  iiiciiingitiH  with  ditfcr- 
enc4.'8  in  the  bocteri  logy.  The  organiama  muHt  UAua))y  f  uud  ure  Kraenkers 
pneunioc(H:A:iia  and  the  atreptococcua.  The  jmoumococcna  ia  found  oapeci- 
ally  in  meningitis  of  the  uonvexity,  often  bibitoral.  and  it  ma;  bo  asaocuilod 
with  acute  pnetimonia  or  not.  Oitler  belicves  that  moal  casus  of  eo-ouUed 
sporadic  meiiingitm  are  probably  due  to  it.  The  strcptococcua  ie  uauallj 
found  in  casea  due  to  trauma,  ear  diaeuae  atid  the  genuml  aeptic  conditiona, 
alw  in  many  caaes  of  uloerative  endocarditiH  and  in  the  terminal  mcnin- 
gitidc'*  (Oaler).  Other  organisms  have,  however,  l>oen  found  m  tho  exudnte, 
olthough   lesa   rret)neutly  —  tho  stapbyliKooci.  the   lyphoid   bucillua.   the 

'influeuui  IniciUuk,  the  gonoceo(*ns,  etč. 
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cortica)  menlngM,  uut  inui-h  iit»K'  frvi|u«>iitly  tho  lniti>r.  Tlic  (•piiuil  nirningM 
l«ro.  M  a  rulr,  itivolvcd  to  n  gn-aUT  Mf  IcMt  cKifiit.  Tlir  iiit'iiiii((iii*  i«  im\y  riirrty 
limitod  to  the  Imiat,  cKOt-pt  wlt«tt^  il  U  M^'on(lHry  l4>  luljamiit  di»fjuu>  ■ti|i«>i'ially 
tear  diaeasp  ;  it  is  tlicn  oftan  uiiilatrral  und  qtjitt-'  (.■irfutuKc-ritM^d.  .Mfiiingiti«, 
[iBliie0y  atrvcting  llic  vertez,  umy  rriult  frum  locul  luljrMvnl  diMiue,  but  il  ih  aIiio 
[the  fumi  fiiiHi  (>oaimohly  found  in  (lAMicijkitori  wiili  t)ie  iu-iii4>  U^v^r*  and  tnore 
(Mi^rnl  tnfi>«'ltTn  prornuiiM ;  it  i«  ihrn  K'*»''''Ally  rli(1'uiwi  und  (iftrn  bilntorul. 

Thf)  tirat  chango  in  hjrprrifiniA  of  ihn  pia  nrAcIinoid,  qijirkly  followcd  by  upacity 
cf  tbtt  moiiibrAne.  In  comu  vitrv  r>pid)y  faUl.  thu  niny  )>«'.  nll  tbnl  in  minn-  But 
very  Moon  no  iiilli4iiiiiiatory  i'xu(mtiuii  ia  |wijriod  uut  intct  ttii!  HiilMrvlinuid  upam«. 
At  tinil  pu»  tH  found.  (.'np«c-iully  uvvr  ibi'  »ulci,  iit  ■iiinll  foci  vitirb  unit«.*  iiioi-u  and 
nori!  Uliti)  •*  tJiick  co«ling  u(  yoIlowi«)i  (trft-ii  pu«  iiiuv  bo  fuuiid  Vfuwth  ihe 
»riMrhnuid.  ni*inly  nvor  tlm  (v>nvfiity,  oornnli*ti>ly  ItidioK  iJic  oinviilutiorm  (rj/.  in 
tonio  cjtbeft  »e<iii>dury  Ui  |tntMini<iriia)  Tlif  »uKant  lAy<'r  nf  tho  cnrt«k  ii  «Uo 
aflected  by  tlir  ititlntimiiition,  miti  kiiihII  lin-nicirrltiktrfM  and  iiurulf*nl  ftici  inav  be 

:  uniin.     Tho  coimIu 


■vrn  in  It 


ilioo 


nior«  i-arely.  itl)M:es<t^Hdt?VL<lop  in  ibt*  in^idu  of  the 
of  thff  ventriclei  vjiri<-><  vi<ry  con^idcirabl/,  both  aa  ruf(Hn)H  tlio  degr(w>  of  diUtatton 
and  tbft  rhurKct^n  ot  the  rf-ntrnt«.  In  cakm  of  purulrnt  nipnitiftiti«  of  thr  cun- 
W](ity  -liy  fnr  the  Inr^jt-r  nuiiiljrr  tlir  v^-ntriclnt  nm,  a^  a  nilr.  vrry  aliuhtlv 
dUtcndrfJ,  if  nt  nll  ;  wKrrr  anv  atnoTinf  '>f  intimni  liydrnfr^>lin)tt^  ruT-ttr«,  it  wiu 
Kcni'mny  b«;  found  that  tlirn*  i»  nI  i        ..  > niriicct  n'  ■,  which 

obUlvml'^  tht*  nfM>tiitiaH  itrtwmi  :  i  i-nd  inc  m^  i  n\tMVk 

(ru/r  Aiiiii'>rny  and  1  hyiiolOfpr.  p.  101).     Vin:  iluid  m  iho  M>ntn>  li-n.  t»,  iii  iT)any 
cuea,  ujiiply  mtod«  ;  in  other  cuh,  it  ia  opar)uo  and  omiain«  flakrA  of  tibrinoui 
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]ymph  or  piis— in  these  čase«   thero  i»  exten«ion   of   tJie   inflRtiimation  to  the 
ventrii^Ips,  tlie  linirig  ineiiihrane  of  wbicli  \»  geiiemily  opiMiue  and  BWonen. 
puruleiit  nienijigitis,  Uniiied  to  the  veiilricles,  has  l;een  <it«critjed  in  children. 

Symptoms. — The  onset  of  purulenl  meniiigiliK  is  often  obscured  by  II 
corebmi  Hj-iuptoms  of  the  diaease  to  which  the  iiieningitis  ia  aecondurjr  (e.g. 
liead  injnrj,  acute  infeotious  diaeaae).     It  is,  indeed,  uot  at  ali  uncomuioii 
for  vcrticttl  meningitis  to  be    fouiid  post-iuurteuj,  while  there  were   no 
8ympt<jin8  intra  vilam  hy  vvliiuh  it  cauld  be  diagnosed  wilh  certainty;  thi9_ 
is  8pecially  tnie  of  nienin^dtis  secoiidary  to  disttiut  Huppuration.  ^B 

Aft  a  nile,  the  tirat  ftyuiptoiu  and  chitf  complaiut  i8  headache.  which 
n)ay  1«  violent  und  continuou!*,  but  with  cxacerbations;  in  meningitis 
uasociated  with  general  Heptiu  conditiont)  and  pneumonia  thcrc  U]ay  be 
liltlo,  if  aiiy,  cnrnpLiint  of  hoadacha  DeHriuin  is  a  frequent  early  sign, 
aud  18  generallj  most  uturked  whtiu  the  fever  is  hi«h ;  it  is  characteristic  of 
the  headai-be  that  it  couliuues  during  the  dehrium,  and,  even  wbile  tha^ 
putieut  is  »enii-comatoae,  he  gruaus  or  criea  ouC  und  puts  his  hand  to  hiifl 
Jmad.  Vonutiu^f  is  fretjuent  in  the  early  atiigca,  e8pecially  Ju  hiisilar 
meningitis.  \\'bile  be  is  couscious,  giddiue«*  is  i'rei|uenLly  complained  of, 
aud  there  in  inarked  byper»en8itivene88  to  light  and  Round  and  touch. 
fiigora  inay  occur  at  the  onael  or  during  the  course  of  the  diaease. 

Fever  is, as  a  rule,  preseut  from  the  start     Jn  the  moet  acute  forms  the 
tentperatnre  uiay  rise  iiuick]y  to  104"  or  10.")°  and  remaiii  high  till  deat 
Moro  nauully  it  is  nioderale  iu  grade,  lOT  to  103',  goru'.rally  wiLh  irregul 
lluctuationa,  and  belore  cleatlj  a  further  riae  niay  out^ur  up  to  106''  or  108 
hut  not  rarely  it  lalla  Iielow  itominl  ut  the  end.     The  piilso  in  some  casea 
fref|uent  through''Ut,  but  uiuch  more  often,  e8pecia)Iy  at  the  onset.  a  sloving 
of  the  puliH:  i8  fnund,  which   is  in  »triking  contrast  to  the  heighteucd. 
temperature.     Subrte<|uently  the  pulse  lends  to  betiomo  im?guhir,  and  the 
rise  of  temperature  before  destth  is  it8uuLly  associated  with  extrenie  frequency 
and  Binallness  uf  the  pulw. 

SlitVm!>w  of  the  iiei'.k  niuw:lea  atid  rotractiem  of  the  head  are  impoi"tant 
signs  of  liasihir  uieiiingitis.  Kigiditj  in  other  mii^'le8  cau  U8nany  aiso  be 
m^ideont:  thii8,wheD  thepatientsitson  thoedgeof  thebed  with  hislegshang- 
ing  dowu,  the  lDwer  leg  cuuuot  bo  cuiiipietely  8lraigbtfned  owiug  to  rigidity 
of  the  liesnrs of  the  knee  (Kernigs  nign,  see  p.  499 J.  The  abdominal  muscles 
areolten  hiird  and  the  aUhuuen  retracted.  There  ia  often  marked  hyper8SS- 
thfsiii  of  the  skin  and  mnscles,  so  that  light  touches  canse  very  active  reflejces. 
7'acke  c&ibrulc  is  often  preseut,  but-  is  uot  chtiracteristie.  There  is  UHually 
inarked  consliijalion :  in  the  !tntunoh-nt  Rtale  retttntion  of  urine  is  more 
common  than  incontin'*nce.  biit  both  urine  and  fseces  are  often  passed 
iDVolunlarily  at  the  end.  There  is  very  often  rapid  emaciation  and  a  greal 
tendcMicv  to  sluuglia  aud  hed-sores  iu  the  Ituit  stages  if  the  ease  is  at  ali 
prolonged. 

Symptoms  of  implicatiou  of  the  brain  itaelf  and  of  the  cranial  ncrves  are 
very  imiKirtunt,  the  latter  ocourring  with  special  frequency  where  the  base 
of  the  brain  is  affected. 

The  chief  8ympt(mia  in  the  region  of  the  crauial  nerves  are— the  pnpils 
are  often  iineJiual,  and  they  are  at  Hrst  UBually  eontracted,  lat**r  dilati^d  and 
fixed ;  ptosis  and  strabismus  uie  frequeut,  nystHgmuB  lese  common;  facial 
pareais  is  tint  nncommou,  olten  a&sociattd  with  fucial  tremors;  trismus  and 
gritting  of  the  teetli  occur,  and  there  niay  be  aua-stlieaia  of  the  face  and 
tropliic  changes  in  the  comea.  Optic  neuritia,  often  slight  and  accompanied 
by  little  impoirment  of  \i8ion,  is  not  nncommon  wheu  the  base  of  the  bmia 
is  afTecttid,  but  ia  compuru.tiv(!ly  rarc  in  vcrtical  meningitis. 
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q{  iiuplicatioD  of  tlie  cortex  aru  iisuall^  marked  only  wheQ  the 
raotnr  r^on  is  affected.  General  coDviilaions  are  ieas  comiuon  than  in 
luberculoue  meolngitiB.  Epileptiform  attacks,  rigidity  aud  spasm,  or  twitcb- 
ings  of  the  citrciuities  are  commou.  Laler.  or  from  the  onset,  tbere  tua^r  be 
aigos  of  hemiplegia  or  monuplegia.  Aphaaia  is  leas  oomnion  than  in  the 
luberculous  form.  Occogionallj  uuilateral  hjpeneetbeeia  is  preseut.  The 
teniinn>reHexes  are  often  exaggeraled  at  tirst.  but  Utcr  they  an;  diminisbed 
or  losi. 

The  tiual  stage  ia  one  of  deep  coma,  with  lose  of  ref1exes :  the  pulse 
emall,  irre^ilar,  and  very  quick :  the  breathin^  quick,  shallow,  and  often 
Tery  irregular — of  the  Ohet/iu-Stokes  1)1)6.  I>oatb  occure  in  deep  coma. 
eometimes  with  coDvulsioDS. 

It  inay  be  well  to  givti  here  a  r/sum^  of  the  chief  poiutii  of  diflerenue  in 
the  ^mptoina  of  meningitis  of  tho  coDTexil}r  and  of  the  baae  re^Mctivelj. 
In  msnififfitit  of  the  convadti/  tbere  is  often  extraordiDury  Uteno^r  of  the 
8>*mptoms:  dflirium  i»  more  pronounced,  vomiting  less  frequent,  optic 
neuricia  mre,  palsiea  of  crauial  nervea  for  the  must  fNirt  absent  — or  at  least  A 
later  s/mptoiu — retractiou  of  tho  liead  slight  or  abaont ;  cortical  symptoiaB 
are  more  commou,  such  as  epileptiform  convuLsiuns— clouio  apaaiiis  of  tho 
limha  u»uullj  Imginning  hx'atiy,  hiit  tending  to  beconie  general — and 
hemiplegic  weakne8S.  In  vutiingitU  of  tfu  ba^  the  cranial  nerves  Rutfer 
()arly  (e.ff.  Ptosie,  Squinting) ;  vomiting  is  frcquent  and  may  be  the  Hrst  aign  ; 
delirium  is  a  later  K)'mptom ;  optic  neuritis  is  not  unoonuuou ;  retraction  of 
tho  head  i«  often  prumiuent  verv  early ;  and  spaam  of  the  limb:«  is  more 
of  u  tonic  tbau  clonic  nature. 

CourM  of  tlie  Disease. — It  is  alwayB  acute,  the  diiration  being  usually 
one  to  two  weGk8,  rarely  lougur.  Leea  and  narlDw  fouud  tbat  the  avcige 
duration  of  fourteen  vertical  canes  in  ctiiblrun  \vas  8.7  daya.  Some  caaea  ara 
very  acute,  death  occurriag  witbin  forty-e.ight  hours.  Cases  laeiting  Longer 
tti&n  two  or  three  week8  have  been  recorded,  chiefly  in  chitdren :  probably 
they  beloug  mainly  to  the  typc  conaidored  undur  "  Tostehor  Basic  Menin- 
gitis *'  (see  p.  485). 

CompliciUiona. — SinuH-tbromliosifland  («rebral  aliHCom  are  not  uneommou 
oomplicAtions. 

Prognoiii. — A  few  cases  of  recovery  have  l>een  reoorded,  W"ith  and  with- 
out  oiierution;  biit  in  the  vast  majorily  of  caaes  puruleut  meningitis  leads 
rapidly  to  a  fatal  isaue.  The  chief  bopo  in  Bny  giren  utse  woiild  aram  to 
lie  in  an  error  of  diaguo«<is. 

Diagnoti«. — So  mueh  of  wbat  bos  alreodj  been  nid  under  this  hesdi^ 
in  the  other  foriiitt  of  meningitis  upplios  to  puriiUml  tiieniugiLtH  Ihul  it  will 
be  unneceaBary  to  discuaa  the  aubject  here  in  auy  detaiL  'A  kQuwledgu  of 
the  etiology,  the  presence  of  an  obvious  source  of  infection,  the  general 
-oboravterB  of  the  symptoms,  and  more  espociuUy  thcir  rapld  conrec,  will  often 
letve  DO  doubt  as  to  the  diagnodi«  of  mcningiliH  of  ilie  pitriilont  ty|K;. 

General  ctTebral  Bymplom.s,  vnrv  like  tb(i«e  of  nuuiingiti«  (r.//.  heiidacbe, 
delirium,  vomiting,  fevor,  t)nmnnlen(t\  jinrl,  in  i^bildn^n.  mnvulHiunH},  iuay 
oocur  in  the  course  of  an  acuUfeeer.  t!spe»::iany  typhoitl  fever  and  pneumouia, 
orin  Bome  more  general  infection  like  pya>uuu  and  tieptica^mio.  In  pneu- 
monia — the  conditidn  of  the  lungs  aud  tne  pubie-reniiratton  niUi ;  in  typboid 
fevor — the  8lower  develof>ment,  the  enUrgemcnt  of  the  Hpleon,  ibit  niMtolar 
ruh,  and  the  charaoteristic  stools  and  tempvruture  cliart;  in  pyit-mia  aud 
•eptiat-rnia — the  presenoe  of  phlegmonoun  prooeMeA,BweUingt  <tf  joints,  eto. : 
UiMe  will  be  some  of  the  moet  im[x>rtJiut  {Ktiuta  to  obMfrT&  In  maiiy  sucb 
the  diagnoeis  of  meningitis  cannot  be  made  ivith  QeTtainty.  unle» 
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marked  retrtictioD  of  tho  head  and  tbe  signs  of  impUcation  of  tho  cramal 
nerves  or  oC  the  cortos  Hp])ear. 

AcuU  sujipiralive  otilis,  eapecially  in  children,  niay  also  huve  cerebml 
sjTnptoms  very  like  thoee  of  meniogitiB — e.g.  intense  headache,  voraiting, 
delirium,  giddiness,  fever,  even  general  coovulsiona^and  probably  in  somo 
casc8  optic  neuritis  iiiay  be  preserit  where  tliere  is  uo  uieuiugiiis.  This  fact 
leadB  Gower«  to  conulude  tlmt  "  the  general  cereliral  s^mpUims  alune  Hcarcely 
warrant  che  diagnosis  of  9eooDdtiry  Dieningitis  escited  l>y  the  iutlamrnatioD 
of  tbe  eara."  It  muat,  however,  be  eaid  thai  thcae  8ymptom8,  especiully  any 
degree  of  optic  neuritia,  are  very  mre  ia  aiuiple  ear  diaease,  aud  in  many 
cases  it  is  far  frum  ulear  thab  roeningitia  can  be  escluded  fram  ali  ahure  iu 
the  8yniptoni8. 

Tbe  diBercatial  diagnoais  of  abseess  and  purulent  meningitis  is  often 
very  diflicult  or  inipossible  :  the  sjiiiploms  may  bo  very  aimilar,  and  some  of 
the  moBl  Vrequent  causea  are  common  to  the  two  uonditiona  {e.g.  injury,  ear 
disease),  so  that  both  may  bo  present  at  the  same  time.  Tbe  condition  of 
the  temperature  ia  a  point  of  considemblo  importance.  We  have  scen  that 
in  Tneniugitia  the  temperature  is  U8ually  considerably  above  nomial;  in 
abscees,  on  the  other  hand,  after  the  initial  etagc  bas  passt-d,  the  tem- 
perature is  usually  uormal  or  BubnorinaL  The  course  of  meningitis  is 
usually  more  rapid  than  that  of  abscesa ;  retmotiun  of  the  heud  ia  auggestive 
of  meningitis;  symptomH  of  irritation  at  the  Itase  or  on  the  aurface  of  the 
bmin  are  U9ually  more  prominent  in  mcningitia 

Ijistly,  mentiou  should  bo  madc  of  hivd^ar  pvnctvrt  as  a  means  of 
diaguoBis.  The  splmd  meuinges  so  often  »ufter  aimultaiieouBly  with  the 
cereliral  that  exarninat.inu  of  the  cerebro-epioal  Ibiid  drawn  from  ibe  bimhar 
region  of  the  cord  inay  not  only  prove  the  esistence  of  an  acute  meningitis, 
but  may  dctermino  tho  etiological  factor  (see  p.  499). 

TreatiMnl. — Tlie  same  general  rules  uiust  be  folIowed  as  in  other 
forma  of  ineningitia.  Altsohite  rent  and  quiet;  ice-bag  bo  shaved  heiid  ;  in 
young,  atrong  subjeeta  IoimiI  depletion  hy  Ieef_'he8  on  tlie  region  ot"  the  mastoid 
procesa  nmy  be  triedj  but  bliaters  to  iho  htck  of  the  neck  should  be  used 
with  cautiou,  if  at  ali,  as  tliey  ofleu  simply  add  to  the  sufleiing.  Osler 
prefers  light  applic^ation  of  the  tliernio-cuuti=ry  ;  att«ntiun  to  tlie  bowela  by 
calomel  or  an  occasiooal  aaliue  purge ;  great  čare  in  feeding  ;  where  necessar^, 
Bponging  in  order  to  reduce  the  temperature ;  guarding  against  bed-soree. 
In  tho  treatmcnt  of  special  aymptoin8  (headache,  vouiiting,  couvulsions)  tbe 
aame  meai<urea  uinsi.  be  tricil  as  in  other  forma  of  iiieniugitiii  Ainong 
general  driigs,  iodide  of  pot4i&flum,  mercury,  and  perchIoriJe  of  iron  have 
been  \variiily  advocated  by  some  authora. 

Aa  a  prophyLiCtic  nieaaiire.utrerul  treatment  of  head  injuries  is  of  the 
firsfc  imjiortanca  In  every  časa  of  au«p6cte<)  puriilent  meningitis  the  most 
diligent  search  must  be  made  for  a  possible  source  of  infection,  and,  if  any 
looal  ootlectiou  of  pus  can  \ni  found,  it  muat  bc  evncuated  at  ouce.  More 
piirticularly  in  ear  disease  tbe  aigna  of  ciounuencing  meuiuf^ttis  niuy  be 
rulieved  by  early  ojteraLive  interference,  such  as  paraf^entiisis  of  tlie  tympiiuum 
and  trephining  of  the  mastoid  procesa.  Estradural  and  intraeurebral 
abscesees.  if  they  can  be  recognised,  should  also  be  dealt  with  siirgicallj 
without  delay.  Eveu  whcro  the  purulcnt  exudatc  in  the  membranea  is 
wcll  eatabliahed,  surgical  tneaaures,  althoiigh  not  very  eucouragiug,  are  not 
hopeless;  HucceRaful  cases  of  evacuation  ot  the  osudate  in  purnlpnt  menin- 
gitis from  ear  disease  have  been  recorded,  aud  this  procedure  would  seem  to 
be  speoiallv  indicated  in  caaea  of  traumatic  meningitis  of  the  convexity. 
Other  Hurgical  measurea  have  been  tried,  but  only  in  the  rarest  inatauceB 
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with  any  good  remilt :  these  mcasiires  include  pUDcture  of  Ihe  ventncIeH 
with  druindge,  and,  more  ofton,  removal  of  a  quantity  of  the  cerebro-gpinal 
Huid  by  liiiuLotr  puiicture.  U  is  8poeial]y  iu  coses  of  purulcot  memugilis 
that  tlie  lulter  procedure  haa  been  iried. 


(h)  Chromc  LiPTO meningitis 

The  cbief  form  of  cfaronic  meaingitis  ia  Limt  caiued  bj  8)'philiB,  which 
will  be  considered  later  {vide  infra),  Apart  from  thia,  chronic  meningitia 
is  oomparativel^  rare  as  a  prunar7  afTection. 

Manj  of  tbe  fonm  of  acut«  meningiiis  may,  hovever,  run  a  chroaio 
couraa  ThiB  iuay  be  the  caae  in  tiiberculous  nieningitia,  whero  the 
tuberuulouB  deposit  ia  limited  to  a  jurt  o(  the  eurface  of  thu  braiu.  The 
ayaiptoms  are  then  ver^  similar  to  those  of  tiimour.  So  epidemic  cerebro- 
tfpiiial  meuingitie  may  run  a  courae  of  several  monthe,  and  caaos  of  poeterior 
btiaic  aieniogitia  in  infants,  although  their  onset  is  alnioel  alway8  acute, 
maj  extend  uver  ijuiny  monthB  (e.(f.  six  and  len  months  respectivelj  iu  two 
casea  obeerved  by  Lccs  and  BarIow)- 

Chrtiuic  meningitis,  of  liiiiited  cxteut,  occurs  very  often  around  tumours 
of  tho  brrtin.  and  in  tiie  neighbourhood  of  dineane  of  the  crunial  Itune«. 
The  niorbjd  changes  consist  in  cellular  inhltration  of  the  pia  amcbnoid,  and 
geDeralIy  u  sunievv-hat  extoQBiv6  overgTowlh  of  tho  connective  tissue  of  the 
membrane.  Iii  tliis  way  there  iu  thickeniug  of  the  pia  arochuoid,  whiob 
alao  prei*i'nts  ti>  the  naked  eve  a  white,  opaijtie  look.  The  ehangea  found 
in  the  uieninge»  iu  general  paralyais  and  similur  difTut«  chronic  affectiona 
of  the  cerebrul  cort«x  are  probabiy  of  this  nature,  t.e.  a  chronic  mi-nin- 
gitia.  A  Bimiiiir  cuuditiou  of  the  leptomeuiugee — a  certain  amouut  of 
ihiokeaiag  and  opacity — ut  not  iiifre4uently  mel  wilh  in  the  aubjecl«  of 
chronic  alcoholism;  it  affocts  the  coDvexity  chielly,  and  more  eujMH-iiiUj 
over  ihe  sulci.  It  is  generally  believed  to  be  a  ditfu^  uieningitiH.  which 
runa  a  very  chronic  course  with  indetinite  Bymptoms.  Amongst  the  chief  of 
tbeee  Guwer&  enumemten  "  heudache,  moderate  in  degree  aud  ufirnetimea 
sbeent.  alight  delirium,  mental  failure,  and  BUght  uptic  neuritis,"  and  he 
adds  that  thej  are  prob4bly  in  part  duo  to  the  action  of  the  alcohol  on 
tbe  brain  substance.      It  is  not  certain  that  the  changea  found  iu  the 

Clinoid  iu  this  coudition  are  due  to  tnic  chromc  iullauiniatiuti :  ibus, 
alatea    that    Lhey   are   "  chit:fty    duu    to    Hbrous    hyjiur|iLiaiu,   or 
tlly  to  endothelial  pronferation,"  not  truly  inflaramatorj. 
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port  from  voacular  lesioD,  the  common  form  of  s^-philitie  airouLion  of 
tbrom  ii  a  ohroaic  mimiOKilifl,  wilh  Mimuluucuus  nffix-lion  uf  tbe 

timnjOt   Ihe    special  "■peeihc"  lesion    l>eing    knnwn    im    mrningo- 

tncepkaiitiM  ffummota,  which  nuiy  be  cin'uniK-rilted  (gumtna)  or  diffiiae. 
Tbo  patbological  changea  an  eflMntidlty  the  Rame  in  ali  oum,  and  they 
geoerallv  atart  from  tbe  loplomeningcs  iu  the  sabaraclmoid  «pacee,  wheuce 
ib«ty  Bprtnd  outvurtia  Iu  the  dura  and  inwarda  aloug  tbe  venehi  to  the 
oerobnil  tisnie.  The  jtrimarj  chungisH  in  tho  pia  oraohDoid  appear  Co  be  of 
tho  OAture  of  a  very  vii«  ulur.  cfllular  infiilrili"n.  The  uUtmute  resull  ia  a 
great  ihickeniog  of  Ute  piii  umchiiDiil :  uod  tho  u*'w  tiMur  thuit  fonucd  louds 
to  undcrgo  changes,  partij  coaeous,  purtly  hbruiil.  The  dura  nmtrr  ia 
alao  greatly  thickenau  aa  a  rok):  thua  a  thick  layer  of  tiasuo,  aliuoit 
caitilaginous  in  hardnna,  i«  oft«n  fonnd  matting  tngether  the  inembnaM 
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aud  ihe  outer  part  of  the  cortex,  and  li&ble  to  exert  pressure  od  the  cranial 
nerves  in  the  aliected  region. 

This  prt>oe88  has  a  Bpucial  tendency  to  occur  at  the  front  part  of  tlia 
base  of  the  brain,  iu  the  regiou  of  the  optic  chiasma  and  betweeu  the  crura 
Ctirebri;  hencc,  the  optiu  aud  oeulo-motor  nerves  are  apecially  often  im- 
plicated.  Orteri,  howev&r,  the  airecLiou,  uBUH]ly  of  the  circuiuscribed  form, 
oc^iini  over  the  convezity  of  the  heinispheres,  and  the  predoniinating 
e^mptonis  will  be  ditlerent.  We  shall  describe  briefly  tho  8ymptom8 
whictt  churacterise  the  atibction  at  the  base  and  on  the  coniexity 
re8pectively  ;  but  chaugea  ar«  uften  fouud  iu  the  aanie  c&sh  in  lx)th  these 
situatiouK  und  algo  in  the  spiniil  eord — indeed,  it  Ih  a  Bpeci  il  chnrautenHtic 
of  8yphilitic  nervoua  disease  that  the  syuiptom8  point  to  multiple  leaions  in 
diffureuc  piirta  of  the  central  nervoua  8y8tcui. 

1.  SyphUUic  Diseage  of  thr  Base. — As  a  rule  cerlatn  genertd  &yntptomA 
appear  Krat,  fu1Iowed  aonn  by  lv€al  8yniptoni8  in  the  region  of  the  cranial 
nerves. 

Of  the  ffen^ral  8yuipLoina.  Iicaduche  ia  the  most  constant  and  often  the 
rliest  sigu ;  it  has  a  greut  teDdBncy  to  acute  eKiioerb  itions,  especiaUy  at 
night.  Vomiting,  giddinesa.  apoplectiform  attacks  are  common.  Mentul 
changeH  are  often  murked :  losa  of  memory,  apjtthy,  aud  general  mcntal 
aluggiahn((s».  with  a  tttniieniiy  to  tem|M)rfiry  increaae  of  tlicse  eonditioua,  or 
to  Btates  of  excitenient,  or  otten  to  alternations  of  these- 

The /oc'// ajmptoms  are  of  muoh  greater  diagnoatic  irapnrtance.  The  I 
optic  and  third  cruuial  uerves  ure  much  oftcncst  alfoctcd  aud  niay  BuHer 
alone  {rirte  supra).  Thus  »ptic  neurilis  ia  very  uommon.und  viaion  may  be  ^. 
alfecte<i  to  auy  dej^e,  complete  blindneas  beiug.  however,  rare  except  aa  &^| 
tenipr)rary  phenumenon.  The  BpeciaUy  characteristic  form  of  vianal  defect  ^ 
is  bitemporal  hemianopsia  froni  implication  of  the  chiasma.  In  the  region 
of  the  (x:ulu-uiolor  nervas  it  ia  cl)ieHy  one  or  more  braneliea  of  the  third, 
nerve  that  Butfer:  tbiia  variaus  forma  of  atrabismiia  and  c!.s])eciaUy  ptoeia 
are  common.  The  piipillarj'  mnscies  may  alao  be  alTected.  aud  ul«ence  of 
roactiou  of  tfie  piipils  ia  verj'  irequent  aud  often  very  pcrsiat^nt.  I^aralysi8 
of  the  third  nerve  ou  the  one  aide  aud  oE'  the  Umba  on  the  other  side 
("crossed  piimlvais")  is  not  uncomumn,  from  presRnro  of  the  morbid'tLa3ue, 
especi^d]y  if  a  definite  gumma  ia  preseut,  on  the  niobor  tracts  in  tho  cms 
as  weU  as  on  the  third  nerve.  Next  to  the  optic  and  third  ner\'e8,  the 
trigeminal  nerve  sulfers  moat  frequeut.ly.  There  ia  often  very  aovore  facial 
Deurulgia,  and  luter  ana^»(tliei^ia  ot  the  face  and  cornea,  and  ukeratiou  of 
the  cornea.  The  seventh  and  eigbth  cranial  nerves  are  not  infrequently 
afrected,  giving  rise  to  facial  pai-aly8i8  and  deafneas,  sometinies  bUateraL 
Wheu  the  meningitia  afTecta  the  aide  of  the  medulla,  a  uiiilateml  aflectiou 
of  the  bulhiir  nerves  may  occiir,  giving  riae  to  conjuiut  palsy  of  the  tongue, 
palrtte.  and  vocal  cord  on  one  side — a  combination  Tery  euggeative  of 
8yphUitic  bnsal  meningitis  ((Jovfcrs). 

2.  Sifpkilittc  Diseuse  o/  the  Convexity. — One  Bymptom  ia  geuerally  very 
prominent,  viz.  violent,  obstinate,  often  quite  lofaliaed  headache,  fre<juently 
with  tendernesa  of  the  akull  at  the  apot.  The  motor  region  of  the  cortex 
is  aftectcnl  with  special  fre(iuency:  hence  Jackaonian  epilfcp8y  is  common, 
and,  liiter,  p:iraly8ia  of  the  oppoaitc  limbs  (monoplcgia  or  hemiplegia);  bo 
miiKcular  HpMKm.>4,  tremors,  coutracturea  are  often  preaeut.  From  aflection 
of  other  pjirts  of  tlie  cortex  anch  other  aymptouiB  aR  aphaaia,  hemianopsia, 
etc.,  'ire  not  uncominou.     Mental  disturbances  may  alpo  be  prominent. 

Diagnosi!i. — In  the  basal  form  a  combination  of  obstinate  headache,  with 
flymptomB  of  paralyaia  of  certuiu  cranial  uervea,  especiaU/  the  optic  and 
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thiid  nerves.  is  most  uhancteiistk.  \N'hiH«  Ib«  di»MM>  t»  ^«  lbi»  v\>tt\«\Uv 
a  aeroe  localiaed  headache  with  t«uitem<M»  of  ih^  «kuU  lUHi  (,>wl»,-«u 
sjmptoins  (epilepe^r,  monopl^a)  are  \^dty  »uj^^tivvk  But  «u>'  vth«« 
slowljr  i»t)greeBiTe  lesion — for  iostanoe. «  lumoiir — in  kh«  imum>  Mlualiv«« 
migfat  caaae  the  same  8ymptom8.  AVhat  speoiallr  chanifc'(tMiw*  th«  K\HkW» 
of  the  STphilitic  aflection  U  the  great  temteuvv  to  »(leHtiftil  RtuiUMi^u  aimI 
relapae  of  the  ^mptoms.  This  rariability  (huu  tUy  to  Umv  ia  tUlt^ii  v«rjr 
striking,  e.g.  in  the  meotal  condition.  the  viaua)  tiisturlMMHiM  aiut  athH^tiMM 
of  other  cranial  nen-es,  the  paral^aes  of  the  hml«^  Thia  i-<hMnKtU>ri»l40  i^f 
the  simptoma,  especi^^  if  these  suggest  multipli^  loiuoua,  tkhtmU  »)wMjr« 
arouae  the  suspicion  of  syphilis,  and  it  maj  Ite  iHintiruuH)  b)'  tho  ivtmlt  of 
antisTphilitic  treatment. 

Prognotis. — As  far  as  the  specitio  atTection  of  tlu«  lui^uiu^  i*  omuHurniMt 
the  prognosis  is  good  Persisteiit  troatment  not  iufre()Uttntly  rMuUii  ii)  a 
complete  cure.  The  danger  of  a  relajMe  must  Ite  rtMnoiuUtitHl,  t^nd  ahio  \\\» 
fact  that  the  sjmptoms  niay  be  in  jiart  duo  to  roniHtiuitaiit  Ktfix>tiim  of  thi* 
veasels,  the  effucts  of  which  are  peruianeut 

Treatment. — Tlie  usual  antiRyphilitiu  nuniHlit«  ntUMt  lio  oi)tti)(ttliiMiUy 
administered ;  this  is  indicated,  eveo  if  there  is  ouly  a  Himniuioii  of  HY|t)til)«. 
The  various  methods  of  administurin^  ii)uruury  nmid  not  im  ditlailinl  liom. 
Probably  the  l)e6t  plan  is  to  give  lioth  uutruury  und  iiHlidu  of  iHtiiumimu, 
either  both  internally  or  the  iodide  interuallv  uoiiibinml  with  ininiotiuu  ol 
mercurial  ointment.  With  reganl  to  the  dtisau«  of  |Mitiuwiuiit  iolidu,  it 
is  queBtionabIe  if  the  heroic  doses  advocatthl  iii  Ainurit^i  itm  tiiorit 
efficacious  than  moderate  doses,  Bay  teti  to  twt)nty,  or  at  inoNt  thirty 
grains  thrice  daily.  There  aro  no  H]HM]ial  uioiU(uri<ii  lor  tMtitinK  thtt 
individual  Bymptoms. 

Tomonri  of  th«  Menlngei 

With  the  exceptiou  of  glioiiiutti,  any  form  of  (uiriil>ral  LiiiMiiiir  (nV/c 
"  Brain,  Tumours  of ")  nuiy  Hprint{  fniin  tlio  nioiiiii^oH.  SyphiliLif.  tuiriottn 
or  gummata  almoet  alwayH  Htart  fnirri  thu  mtiiiiii({iiH,  mul  winroiimLii  (olUiii 
multiple)  are  more  commou  outside  ttiiin  witliiu  tlio  tmiiii,  iiHiiiilly  Mpriiig- 
ing  from  the  meninges  or  the  lx>iiu,  eN|HHtial)y  iit  IIim  t>iiwi  of  lliu  rniiiiiiiii. 
The  great  majoritj  of  meniiigeul  tuiiiount  Ufloiig  lo  »rm  or  otlmr  ol'  lliitNK 
two  groups.  Tut^rculous  turuount  ara  g<irHiniliy  Unnui  iimiiUt  llm  bruiir 
It  is  not  clear  how  far  the  Ktateiiieiit  ih  tni«  lliat  iUtmt  iilwuyN  Npriii^  tiom 
k  fold  of  the  pia  mater;  fj(x»HiortalIy  tlMty  Npriiig  froiii  Uih  dura  liMit**r 
chiefly  aecondarj  to  tuberculouti  Uhii;  dinitiiMf.  (Uirt:intmuiUi  iiiay  Hpriug  Irom 
the  dura  mater,  but  n<'t  iJHijally  Iroiii  tli«  viMitrii-l'w.  iUr<?r  tonitn  ttf 
meningeal  tumour  are  jiNaniiiiornata,  UNUiilly  R{/rifiuiii«  Iroiii  iIht  duiu  ni 
the  baše  or  from  th';  cboroi«!  plKxiof!K;  tMtAvnHnin,i\iU'.f\y  f</iiMd  lu  th*;  IuIa 
cerebri;  fibnjuiata,  lij^jui^ta,  cholnHt^^it^/iiuila,  ''botid  rotim  tu,  lUfruioui  '^vt*^ 
parasitic  cjsta. 

Speci&l  attentiou  uuHt  }/*:  tirnvtn  i/t  ihn  ft*viufwy  lA  tijtii</ijiH  at  \.\i*' 
baae  of  the  braiu,  ;^fn«;nil]y  of  n  Hiin^/nut^/ijt)  or  riiirjnofiittU/ui-.  ijatutf, 
Bpringing  from  t}j«  dura  iiatUir  or  thtf  ifmi:  utiA,  by  \/rtw»»titr.  t-AHitmiii 
symptoms  in  tb«  rt-^ou  of  ib«;  '.'ruiJial  nt-rv*vi ,  l\n-  i/c^i  fM^jiifdi  uU;  ie  liut 
petrouB  portiou  of  tb«;  t/fnj|x/raJ  \iim*',  but  tb«-  nv'*'"  ''^  ^b*-  ii*llu  lu#<,i<;»  ju 
the  anterior  fusM  'jr  tb«;  tittr/Uitt/tirhfftii  ot  tl»<^  Urt-tiin-u  mt^/^uum  m  Utf 
poatHrior  foma  may  b>:  tb«;  «*4it  «^  'tn'/,iu 

Tlie  oeretjral  tiwu';  nutU-n  «;itlt*;r  froiu  KHu\tU-  </^ijj|/f()M»ioo.  w;  iti  ut'jMl 
;of  Barooiuata.  'jrfv/ui  djr*]';t  ijui«m^wj  by  lltt-  lu-v  '//'/w\h,mt  ju  t>YyiuhiM: 
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tumoura  Thcrc  is  generatl;  &  zouti  of  inlltimiuatioD  of  thc  membranea, 
especiallj  of  ihe  pia  arauhnuid,  arouiid  llie  iLiuiuur,  aiiuielimea  eKleiiding  lo 
a  considemlilB  disUDL«  front  it.  There  iiiay  be  iiiucli  loc^il  thiukfniiij^  and 
maltiag  together  of  the  inembranes,  as  in  sjphilitic  grovths ;  while  wide- 
^read,  acutc  meaiugitis  ofteu  occura  in  tubenjulous  gruvvths. 

Syrnptoms. — U  is  espei;ially  in  caHea  of  alowly-growiug  tuiuour,  springing 
froni  the  ineiiihranes  und  iiierolj  compressing  the  brain,  that  c^rebral 
tumoiir  may  lun  a  latent  coiurae  or  have  but  very  triHing  sjmptouis. 

£xtcrQaL  signs  of  a  tumour  are  mre :  occasioiui,lly.  a  growth  from  the 
dura  inay  Hctually  peuetrate  the  boue  of  the  skiill  aud  uppear  aa  a  awolling 
on  the  siirface.  A  lumour  of  the  buw  of  the  brain  hjia  lieen  thiis  recognised 
in  the  paUte,  and,  more  often,  protrusiou  of  the  eyeball  has  been  caused  from 
invasion  of  the  orbit. 

Tho  8ymptom8  of  a  tumour  atTecting  the  meniDgea  over  the  eonvexiti/ 
are  naturaUy  of  a  cortical  nature,  and  thoy  are  most  delinite  when  the  motor 
region  of  the  cortex  h  the  site  of  the  growth.  Thus,  convulsions  or  sub- 
jective  aenHaliona  commencing  loeaiiy  (e.g.  in  one  part  of  a  lunb  or  iu  tho 
faoe)  and,  later.  i>erhai)8  npreaaing  8o  aa  to  involve  the  whole  of  that  side  of 
the  body,  or  even  bolh  tfides,  are  tho  characteristic  8ymptom8  of  cortica.1 
irrilatiun.  OccaatonaUy  thc  dischargo  is  from  the  ceutres  for  the  apecial 
»enaeB,  when  ttie  tumour  implicatea  the  uieninges  over  these  veutrea 
Cortical  paraly8i8  ift  fiimilarly  characterised  by  l>eing  of  a  locai  nature,  m 
Umited  in  range — one  hmb  or  the  face  perhaps  being  alone  affected.  The  f 
iiTJtiitive  8)*mptom8  occur  earlier.  aud  are  throughout  luoro  proniiui.-nt  thau 
the  aiguB  iif  paraly8ii4,  especiaUy  whertj  Ihe  tuiuour  merely  comprut^ses  the 
braiu  vrithout  invading  it.  In  mich  a  caae,  also,  optic  neiiritia  is  oflener 
absent  than  in  cerebral  tumour  genemUy.  One  feitiire  of  importauce  in 
tbo  diagnosis  of  a  menin^^^cal  tumour  bas  stili  to  be  meutioned,  vi/.,  the  sito 
of  the  beadache  is  u8ually  a  detiuiU',  lixud  oue,  aud  correapondB  to  tbe  situa- 
tion  of  the  diaease,  and.  \vhat  is  sUtl  more  Important,  presaure  or  percusaion 
of  the  skuU  ut  that  spot  causes  pain.  AVhere  this  local  pain  and  tenderneaa 
occur  aa  an  eirly  or  thc  tirat  8yniptom  of  diseaso  and  tho  8ymptom8  of 
cortical  implicatiou  are  maiiJy  or  soIely  of  au  irritative  uature,  the  diagnosia 
of  a  meningeal  grnvvth  may  Im  entertained.  m 

The  great  8yiriptum8  of  a  tumour  o/  the  base  are  aigns  of  irritation  or  I 
paraly6ia  ot  tbe  cranial  ner\"e8.     These  signs  appt-ar  oarlier  than  the  cffectfl 
of  implication  of  the  overlyiug  brain  tissue  it8eir,geDcr)dly  a  motor  paraly3ia 
— a  fact  of  uouHideraUle  importance  in  deciding  whether  Lhe  tumour  is  in  fl 
the  meniages  or  inside   the  ueighbouring   brain  substance  (e.g.  pons  or  ' 
medulU).     Aaotber  helpful  poiut  is  that  mcniDgL'al  tumoura  tend  to  cauae 
reniarkabir  little  meutul  diaturbiinoe.     Opliu  neuritia  is  often  abaent. 

In  tuuiuur  of  lhe  middli  foMsa,  sprin^ring  from  tlie  dura  over  the  petrouB 
bone — tho  nioat  common  site  of  origin  of  a  basal  meningf;al  tumour — the 
fifth  crani^il  nerve  is  3pociHUy  liablu  to  aufler,  thus  giving  rise  lo  sjmptoma 
of  its  irritatioa  and  paraly8is,  auch  as  pain  and  aneestbeaia  about  the  face, 
neuro-|Miralytic  ophtlmhuia,  etc.  Syiupt(im8  of  afl'ecttiin  of  the  uervea  to  tbe 
oouliir  niuHidea  or  uf  lhe  fmial  and  auditory  nervea  may  also  lw  present,  frora 
extoiision  of  the  gTowth  or  of  tbe  meningeal  intlamrnation  excited  by  it.B 
Convulaions  are  not  oommon.  fl 

Iu  tuimiur  of  \\\ti  j}VAterioT  foasa,  tbe  nervea  springing  fnmi  the  jK)na  and 
medulla  Bufter,  on  one  or  botb  sidea.  The  facial  and  auditory  nervea  are 
often  affected  8imultaneou8ly.  Tbere  is  frequently  internal  etrabiamna  from 
implication  of  the  5ixth  nerve.  Piiralvsia  of  tbe  tongue,  palate,  and  Liryiuc 
are  alsu  vory  commou  from  presaure  ou  the  bulhar  uerves.     Convulsions  ara 
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not  onoommon  wl)eQ  (be  tumour  is  aear  tite  pona.aDd  simptoma  of  paralyai» 
io  ihe  limb«  develop  ia  Lhe  course  or  ihe  čase  trom  prL-ssuro  od  Lbe  uiutcr 
tnicta  A  a]}eoial  8yuiiitom,  when  the  tumour  an'»ct8  lhe  uiiddle  peduDcle 
of  theoerebt:Uiiin  aa  it  passes  froin  the  pons,  is  an  iut^nso  tooliog  of  giddioeoB 
and  u  teudeucj  to  stug^er  to  one  aide. 

lu  tumour  of  thi;  anteri<r  fo&ia,  aear  the  piCuitai7  gLind.  the  ohief 
Byuipt<)iiiH  arii  viuual,  sume  furni  of  iltftiuL  uf  m^h(,  such  as  biUimporal 
huuiiaDHpsia,  unilittTdl  or  bilateral  ambljopia  or  bltudiimsa,  elc  Tbere  is 
ofteu.  for  a  long  tirne,  ver^  little  abuorinal  to  be  deteoted  in  the  optic  disca. 
Frotruaum  of  tbu  eju  is  not  uucoiniuou.  Loss  of  smoli  frequcDtly  occun. 
In  marked  cnmpivBHiun  or  detjlructiou  uf  lhe  frontal  lobes,  ziumlal  uhanges 
may  be  promincnt. 

Treatment. — This  ditTers  in  no  wifle  from  the  treatment  of  »erebral 
tunouri  in  gciicml  {vide  "  Hrain,  Tumoura  of ").  iteoeut  developmeuta  of 
oen)l>nil  8urgery  have  made  the  pru^'UUHis  in  meningeal  tumoura  8umowbat 
lest)  unfavourahle  than  is  the  ciase  with  ceralvrul  turnoars  gen^rallj,  for,  of 
JiU  braiD  tumour^,  those  spriti^nog  from  the  meningesore  nioot  suitable  for 
operativo  interference,  providi*«!  th;it  thev  occn]ty  an  acceseiblo  aituatiou;  in 
Lbis  respeut,  the  moBt  favouratilp  are  tbose  growinj;  fntm  the  uieninges  of 
tina  vertcx  aud  uiercly  coiuprcssiug  the  brain  \\ithout  invadipg  it. 

Hinor  Conditions 

1.    BOKT  FOBJiUTlONS  lH  THK  MeUBBAKKS 

(a)  In  t)u  Dura  Maier. — Bony  formations  are  found  chiefij  in  ilie  faU 
oerebri,  UBuaUy  in  the  foriii  of  irrcgulirlj  shaped  platea,  vrith  prooesBea. 
As  a  rule  they  are  soiall,  but  the  whule  laU  has  tieeu  louud  changed  into 
bone,  and,  more  rarely,  plales  of  l>one  are  seeu  in  the  dura  over  itie  %'tirlex, 
oovering  the  cortex  hke  a  cap.  They  have  lieen  nnted  aa  Hpecially  frequenb 
ia  caaue  of  epilupsy  and  general  par<tly8is.  Verv  little  cliuical  intereol  can 
be  attacliod  to  thi»  condition,  us  it  is  uot  kuown  to  give  rise  to  auy  speoiol 
■jmpUiUia,  except,  perhaps,  obuLiuale  headauhe  in  soiue  cases.  Wiln  re^ud 
to  the  oature  of  the  morbid  procesa,  Mirne  of  these  foroiationH  apjioar  to  be 
true  o^tomaia,  but  the  majonty  aru  regarded  as  of  a  chronio  inHamnuilor; 
nature.  lhe  njsiilt  of  iin  vui/ying  pachtfmeningitii, 

Menlion  may  also  1«  made  of  lhe  fact  tbul  caloareous  conoretiona  are 
found    not   infre<)ueritly    in    nienlngeiil    lumuurs    and    aomelimea    in   c^j 
hiematoraatH  of  the  dura  mater. 

(A)  /n  the  Pia  Araeknoid. — Small,  whitc  platefl  of  bonj  consistenoe  srs' 
fonnd  with  greit  freciuency  in  the  sptnal  anichnoid.  but  they  occur  verj 
nrely  in  the  cerebrul  membrane  and,  it  is  ^id,  mainly  or  Bolely  on  tha 
anlohor  portion  of  the  convexity  (Kroemer).  Tbey  are  generali;  regard«dj 
KB  of  ih«  naluru  of  true  boue,  »mali  usteouutta;  but  tl>('y  hiiv«  also  beea] 
ascriltad  lo  degenerative  chaugea,  uot  of  Lhe  uature  of  culciiicuttou,  in  thaj 
fibrous  tisaue  of  the  membrane. 

2.   MiLKINBSfl  AKD  TlItCCKNINO  OP  THB  PlA   ARACDNOID 

The  nortnal  j>ia  amchnoid  is  a  f)uite  transparent  and  verj  delicat 
membrane.     Vury  rre()ueDtly,  houever.  it  is  found  al  an  autop«y  to  be  Kim»>] 
wbal  white,  ojNu^ue,  and  Ihickened,  either  difTui«.'ly  or  in  s}M>t«  and  slreal 
Ttiis  ap|K!iiruucu   iu   young  childrf.ii  nlmoHt  certaiuly  indiuulos  a  lann«r* 
inflaromation,  but  the  muiu  eiplanation  cannol  hold  good  of  oll  oases.     It  is 
met  wiih  in  ohronic  renol  diseaae  aod  chronic  alooboUsm,  and  tbe  uorbid 
oluuige  deocribed  in  such  cu«  is  chiafiy  a  aunple  orergromb  of  Ib«  ooo- 
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noctivc  lissue  or  occasioDally  endothclial  prolifurulion ;  it  maj  also  be 
prodiiced  by  tlistiirl«ine«i  of  cin;ululion,  oft-repejited  congeative  conditloos, 
ajid  particiilarlj'  by  vcnous  engorgeinent  {Zie^lcr). 

These  chungea  in  the  appeurance  of  tlie  pia  arachuoid  are,  however,  more 
apeciallj  charocteristic  of  uieutal  diaeaacs.  AccorcUng  to  difTerent  anthoritiee, 
lhey  ure  present  m  a  greater  or  le«  degree  in  50  to  70  per  cent  of  ali 
perftons  dyiug  inaiue.  whiie  tbey  are  praRticJilIy  constant  in  Bume  forms  ol' 
ius  iiiily,  eEjpeciully  gunural  panilydis  and  atjnilc  in3tiDily.  The  appearance  iH 
mo8t  luarkeil  over  the  oonvcxity  near  the  Jjirge  veiua  The  raorlnd  changeb 
U8iia]ly  deRcriU^l  are  a  ruuud-cell  inKltration  of  the  tissues  of  the  pia 
arachuoid  with  overgrowth  of  its  tihroiis  element-8,  and,  as  these  are  regarded 
as  iudicative  of  iutlauuuation.  the  oonditiun  is  generally  held  to  he  a  chronic 
meninffitis.  Ford  Roljertson,  hovvevcr,  moinUiius  ihal  the  cliangi^R  are  not 
tnily  inflamrnator}',  tmt  are  hrouglil  iibout  hy  [irolilerative  and  degenerative 
changes  of  the  endothehiil  cells  of  the  pia  anu,'huoid»  combiued  with  a  aIow 
overgrowth  of  ita  fibrous  tiaaues.  The  tissuu  changes,  lie  believea,  are  the 
sume  as  tlioae  which  occur  in  the  dura  mater  in  the  sume  claas  of  caaes  (vide 
"  Hiemutoma  of  the  Dura  Mut<jr,"  p.  400),  and  tlie  esseutinl  cause  of  both  is 
heid  to  biiiichiluge  in  Llie  eoiupusiUou  of  the  eerebro-spinal  Ihiid.  c;on»equent 
on  abnormal  met.abohf«u  of  the  cerebnil  liaHue«,  the  pia  arachnoid  and  dui'a 
mater  nlike  being  regarded  as  dependeut  Jor  their  nutritlon  on  the  oerebro- 
Bpiual  fluid. 

UTBUATURE.— An&tomy  and  Fbrilolonr:    1.    Leokaku  Hill.     TA«  Phtfaiotog^  antl 

Patkoiogii  o/  M«  Ctrtbrat  CircNlntinn.  I.riiiilon,  189(J. — 'i.  Lbe«  «ii(1  Ba!IUjw.  Allbatfa 
SfttiMM  v  Medicini,  vol.  viL  |>)>.  49&  tnA  &3e-538.— 3.  Opi-cnhkim.  L^rhtuA  der 
Aenvni-rankheitfn,  2nrt  mIiI.  ]i.  ■! j;1.^-1.  ijlaik'«  Analtunif,  vol,  ii.  aml  vol,  iii.  lS9iJ. — S. 
FoHU  UuliEiiTsuN,  A  T'Xt-boiik  o/  I'ntholog}f  in  rtfnUon  lo  Menfal  Diuaati,  1900. — 6.  Fohu 
KijbEKT-suv  lujil  Mtpni.r.MAJtii.  Rtin.  Mett.  Joitm.  A]ml  jiiid  MAy  1895.  HrpflnemiR : 
GoWEii»,  Afann'if  o/  Ih^mva  iift-hf  Strvuua  S^gltm,  2ad  ulit.  vol.  ii.  p..  323.  Hamoirb&ge  : 
1.  OfiWRtw.  Op.  di.  \'i'.  iiiO,  40i,  410.  — 2.  OlTBNUKlM.  Op.  ctL  p.  533. —y.  TuuTii. 
"(.Vninil  Hirmorrlisgv  '  in  Alltiutfa  Si/aten  n/  Meetit^inr,  rol,  vii.  Hnmatoma  of  tha 
Dura.  Mater;  h  Gc>WEiii*.  Op.  n(.  p.  325.— 2.  Osleil  7'Ae  Principles  atul  Pntdif«  »/ 
Mfdicim-,  .-.nI  nVil.  y.  «52.— .'J,  Foitn  K«iiiBKTK(>N.  Op.  cU.  i»|i.  SI-IIO  (with  fiiU  rofiirenc«« 
to  litcmturv).  P»cliymeniiigiti9 :  1.  CortKits.  Op.  cii.  j>.  ii2S.~'2.  Oslkk.  Op.  cU.  p. 
Bili.— ^).  ZiBGT.RH.  A  Trj-t-tmik  />/ Speciat  /'atho/o^ienl  Ajuttami/,  trnti-tlAtinl  tiy  5I(wAlistcr  snd 
CitUiU,  16S7,  p.  4l]Q.  Acate  ftimple  (Peruleat)  MeniagitU  :  I.  (i^tn-Kiis.  Mnnuai  o/  Di»ca»eš 
ofthe  yervous  Si/xiem.  2n'l  edit-  vnl.  ii.  p.  6'iii.  —  2.  Lhks  and  Uaki.i)W.  "Simpic  Meningitis 
iii  ChiHrcn"  in  AlUnitts  .Vy«(*<«  "/  .Vrtticinr,  vul.  vii.  p.  4i(2,— 8.  MArKwEK.  J^oyenic 
Dititasea  af  Ihe  Bia\n.~\.  OJTKNilKlH.  Lfhrh\ich  dtr  AenKnKTanihtiUn,  2nd  edit.  p,  684. 
—5.  Osi.rit.  The  PrincipUs  iitui  Prntrtits  i>J  MttUciiu,  ;ird  udit.  ji.  854.  Cbronic  Lepto- 
meniaglUi :  1.  Gt)WEKs.  Op.  tU.  p.  31^.-2.  l.r.Ks  ■»'!  Bauu-vv.  Loc.  cil. — ;i.  Zieoi-Iik. 
A  TcjitHKil- o/  Si>fi:iul  }'afhi>lo<iienl  Anatt»n)i,  LranHlftt^d  by  MacAliHtur  niiil  Cattull,  1897, 
p.  446.  SypMlltic  Ueniago-enceph&litifl :  1.  (:iiwki[».  i>fi.  tU.  p.  3if'. — 2.  Oi'i'F.NUKi.M. 
Oj>.  rit.  11.  Uti2.— :i.  Ti'il\kii  Jinrl  HiLi-oiK.  "  Intracrini«!  Sj-phflipt"  in  .41Ihiitt'*  ^j/tttm 
o/  Sfe^ictnr,  vol.  vii.  p.  66S  <  witli  nniiif  ruus  mfereiicc*  t«  litoratuio).  Tomoori :  1.  BscKfl. 
Die  (irMckvrUlitle  dfa  AVn^riMiMi.''«.«,  13S".— 2.  Bviii-M  Bhaiiwkli..  "  IntrAL-rajiial  Tiuiioiint" 
in  Allbntt*«  !iy»lem  o/  Mrdicitie,  vol.  vii.  p.  645.-3.  OowEha.  f/p.  cU.  |..  488. — 4.  OppKK- 
BKIM,     Ofj.  nt.  p.  626. 
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MENINGITIS,  by  which  term  is  ti8uaUy  meunt  a  leptuiueuiugitis  or  inflaiu- 
luulion  oF  Lhe  pia  anichaoid,  os  oppoeod  to  pttch^meaiagitis  ur  iullummution 
ol  the  dura  nuiU:r,  m}iy  be  due  to  vurioufi  cau»es,  and  to  aome  cxtent  it  U 
poauble  to  ditlerentiate  clinical  varieties  coiresponding  uitb  difleruDces  of 
etiotogf .  The  most  importaDt  factor  in  the  etiologj  of  meningitia  ia  bactcrial 
infection ;  and  allhough  auy  compictc  eliuic&l  cIasait)<.'4itiou  correH[iondiDg 
with  Liacteriologiual  (Ullereucefl  is  al  preatint  iuipos.-abIe,  certoin  lorms  ot* 
titifl  diaeaae  are  now  known  to  be  due  to  »pecific  inicro-orgaDisms.  Id  thia 
waj  tuberculooB  and  so-called  cerebro-spinal  nicutugilis,  together  with  ihu 
cloeely-ttlUed  disease  of  iufaula,  posterior  ba^ic  mcDiogitia,  are  now  recc^- 
oiaed  as  quito  diatiuct  from  those  couditioua  which  are  due  tu  the  varioiu 
pjogenic  miero-oi^anism«,  and  which  are  grouped  together  uoder  the  name 
suppurative  meningitis. 

The  memuges  of  the  Kpinal  cord  und  of  thu  bmiii  are  contiuuuuB  struc- 
tureSiaud  anj  intlammtitiou  which  allects  primurllj  one  part  of  thn  uiuninges 
may  gpread  to  the  reuiaining  portiou.  Auy  form  of  meningitii)  may  lie,  aud 
often  ia,cerebro-spu]aI  in  diatribution.  Thti  term  meningitis  muai  be  uuder- 
atood  to  includu  uot  unly  the  cerebral,  but  alao  the  Hjiinal  iiieiiingee. 

In  any  form  of  nteniogiti«  the  mode  of  infection  varies  in  diOerent 
oaaee^  Thrce  rouu«  of  mfection  can  be  rccognised — (t)  direct,  r.ff.  inlectiun 
through  a  wouud  or  a  slonghing  epinn  bitidti,  ur  a  uartuuH  jMttrous  bone; 
(iL)  by  tlie  lympliatica,  r^.  Irom  the  nas«i-pbarynx,  or  middie  ear;  (lii.)  by 
the  blood,  f.ff.  in  audi  general  iufucttous  jw  pyatniia.  typhoid,  and  some 
fomis  of  tuljen-ulosis.  It  u*,  however,  often  ditticult  to  debenuiuu  ihe  ezact 
route  of  infection  in  any  particular  caee, 

Terbups  oue  of  the  most  strikiug  features  in  the  etiology  of  menin^tis 
is  tlic  inlhiputre  of  age.  ^[euiIlgitia  is  far  commoner  in  iufauey  and  eurly 
_^  "  'hood  than  at  any  other  period  of  life-  It  haa  been  suggceted  that  this 
^peciul  a^e  incidcnce  is  related  to  frvr|uency  of  iufectiou  from  the  middle 
ear.  Tbe  pateucy  of  the  petro8quiimo«al  suture,  aud  the  vonous  communi- 
catiun  lUforded  by  the  p«troequamoHal  einua,  especially  tn  infancy  aud  ciirly 
childhood — a  poiut  rett'ntly  emphaaiHed  by  Mr.  Arttiur  Cheutle — bring  the 
middle  car  into  very  rlosp  relation  wilh  the  meniogos.  There  is,  however, 
no  ■atisfactQry  evideno^  thut  such  iofcction  ia  cummon;  iudeed,  it  eeema 
probttbiu  tliat  infection  frt>m  the  i^ar  is  rather  thu  exception  thau  the  rute. 

Id  the  pre^ent  articte  tuberL-ulous  and  posterior  basic  moniDgiti»  will  be 
OODsider^d,  and  it  will  L^e  well  to  deal  vvith  them  a^fjHirately,  fur  they  difler 
not  only  in  tbeir  morbid  QDatomy  and  bacteriology,  btit  ulso  in  Iheir  clinioal 
l«aturea. 


Tnb«rcn]onB  Henin«itis 

Stioioffff. — Age.  Sex,  ete. — Tiibercutoue  meningitis  {»  ntre  under  Bix 
monthsof  age :  it  bas  its  maxunum  friKtiieDcy  in  the  secoud  yeiu-  of  Ufe,  oad 
thim  gnidiiiillv  Iteoomes  l«a8  frequcul.  After  ih«  age  of  t«D  year8  ttiberculous 
moningitin  in  uticommon;  it  is,  howuver,  lem  nrv  in  youDg  adults  than  in 
middle  or  Liter  life. 

Thcre  is  littlo  diflereoce  in  the  liabiUty  of  the  seic«.  Scveral  ohservon 
hnve  nutiu«<d  a  sliglillj  groater  fre(|U0Dcy  iimongut  boya  than  girls.     Suma 

tistii-M  taken  by  llie  writer  al  l!)v  Hospilul  for  Sick  ('Inldreu  Hbow«d 
ty-two  boyB  to  tiflj-aeveu  girU  Xo  special  oeasonal  variutiou  Uan  l)«en 
ofasoved. 

Prtduponng  and  Keeiting  Causes. — It  seems  likely  that,  aa  in  other 
tuberculous  autes.  local  injurv  in  a  tuberculous  Rubject  may  favour  the  onaet 
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of  tuberculoua  meningitis;  certainl7  it  sometimes  follows  shortlj  after  a 
blow  or  fall  upon  the  head. 

Tissue  proclivitj  also  in  certain  families  is  probabl/  a  factor  in  localis- 
ing  the  incidence  of  tubercle.  It  happens  not  verj  rarely  that  more  than 
one  child  in  a  fa.mily  will  die  with  this  particular  form  of  tuberoulosis. 

Tuberculous  meningitis  sometimes  begins  within  a  few  weeks  after  one 
of  the  specific  fevers,  e8pecially  after  measTefl  or  whooping-cough ;  a  aimilar 
Bequeuce  bas  been  reported  after  cr^thema  nodosum,  a  8equence  whioh 
the  writer  himself  has  observed.  In  these,  as  in  other  cases,  it  is  almmt, 
if  not  quite,  invariabl/  found  that  some  tuberculous  leaion  of  older  date  is 
present,  which  had  remained  latent  until  roused  into  fresh  activity  by  the 
occurrence  of  a  specific  fever.  A  point  of  considerable  practical  importance 
is  the  occurrence  of  tuberculous  meningitis  after  surgical  operations,  such 
as  removal  of  tuberculous  glands ;  probably  a  scraping  operation,  or  the 
infection  of  the  wound  with  broken-down  caseous  material,  is  more  likelj 
to  be  followed  by  meningitis  than  a  cLean  ezcision  of  the  tuberculous  focua 
The  exciting  cause  in  ali  cases  is  the  bacillus  tuberoulosis. 

Simptome. — In  the  common  form  of  this  disease,  where  clinicallp  the 
meningeal  affection  appears  to  be  primary,  the  onset  is  insidious.  The 
child  seems  ailing ;  it  is  drow8y  and  fretful,  and  perhaps  refuses  its  food  for 
a  week  or  more  before  any  serious  illness  is  suspected. 

Complaint  of  headache  begina  early,  the  headache  is  severe  and  more  or 
less  coutinuous;  in  younger  children,  screaming — sometimes  sudden  and 
sharp,  sometimes  more  prolonged — especially  at  night,  is  a  common  symptom. 
In  some  cases — but  these  u8ually  in  the  older  children — delirium,  varying 
from  the  mildest  rambling  up  to  the  noisiest  excitement,  is  an  early  Bymptoni. 

Vomiting,  without  apparent  cause,  almost  always  occurs  in  the  early 
stE^,  and  at  this  period  is  sometimes  the  most  conspicuous  feature,  so  that 
the  čase  maj  be  mistaken  for  one  of  gastric  disturbance.  Constipation  is 
present  from  the  onset  of  the  illne^.  The  temperature  at  first  may  be 
8omewhat  raised,  but  is  seldom  high ;  it  may,  indeed,  be  normal,  or  only 
sUghtly  above  the  normal  throughout.  The  presence,  however,  of  tuberculosis 
in  the  lungs  or  el8ewhere  may  give  rise  to  irregular  pyrexia. 

Soon  the  child  ceases  to  sit  up ;  it  lies  in  bed  curled  up  on  its  side,  with 
the  face  turned  away  from  the  light,  with  its  legs  drawn  up,  and  flexed  at 
hips  and  knees,  and  its  arms  flexed  at  the  elbows  and  adducted.  The  mental 
condition  is  one  of  extreme  irritability :  the  child  resents  any  disturbance, 
crjing  out  passionatelj,  "  Go  away ! "  if  any  one  touches  him,  and  dra^ing 
the  bed-clothes  pettishlj  over  himself  if  any  one  attempts  to  uncover  him. 

There  is  often  some  stiffuess  of  the  neck  at  this  stage ;  the  child  resents 
any  flexion  of  the  head  toward8  the  sternum.  Definite  head-retraction,  how- 
ever,  is  unusual,  and  any  marked  head-retraction,  such  as  is  the  rule  in 
posterior  basic  meningitis,  i8quite  the  ezception  in  tuberculous  meningitis. 

The  anterior  fontanelle  in  infants  Bhows  some  fulness  or  bulging  early 
in  the  disease.  Some  strabismus  is  usually  noticeable  at  this  period,  and 
paraly8i8  of  other  cranial  nerves  is  common ;  the  pupils  may  be  contracted  or 
unequal,  and  ptosis  or  less  often  facial  paraljsis  may  be  present.  Paraljsis 
or  paresM  of  limbs  is  not  very  rare,  but  occurs  most  often  towardB  the  end 
of  the  disease.  It  may  have  any  distribution ;  probablj  most  often  it  is 
monoplegic.  In  some  cases  it  is  one  of  the  earliest  symptoms.  It  may  dis- 
appear  or  shift  from  one  limb  to  another  after  a  few  days. 

Associated  movements  of  limbs  are  occa8ionally  noticeable.  For  instance, 
passive  flexion  of  one  elbow  will  produce  flexion  of  the  elbow  on  the  opposite 
side. 
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Tremor  i»  orten  preaent,  e^ociaUy  in  thc  haads,  aud  is  aptaciall)'  notic«* 
able  tf  the  child  Ib  ntiseil  into  the  Hitling  {toBtiire.  lu  the  t^arliHr  sUi^, 
whilst  thu  child  is  stili  able  to  walk,  a  twnr8e  ataxy  of  urms  and  lega  is 
sometimes  seen.  Beetless,  purposive  movement«  ur  tho  honds  uro  oftcn 
preaent  bcfore  coma  '\s  coiupletc ;  tl)6  child  plucks  tremuloual^  al  the  liptt 
or  ut  the  ^euJUtUt. 

The  audomeo  is  flattenetl  or  even  concare,  so  that  it  hn^  the  scooj>ed- 
oDt  appearaDce  which  bas  been  deecribed  as  "cahnated."  Vouiiting  oft«n 
ceases  after  the  firet  few  d&fs  of  the  illneas,  but  constipatioa  pcraist«« 
throughout. 

The  pulse  ia  now  abnomiaUy  alow  and  generany  markedly  irT^|:uIar;  in 
luanv  cases  the  cardiac  rhythiji  and  ratt  »eem  to  be  intliienced  8trongly 
und  very  irregularly  by  the  res]>irittiun.  Vaso-motor  disturbance  uiay  l>e 
evidciit  in  the  liright  rud  Ou^h  which  np|K>iire  wliere  tlie  skin  iti  preasud  ur 
even  jj;ently  »cratrheil  {tachf  eMbriUf) ;  and  t!ii8  becomps  even  more  notice- 
able  dnnng  the  last  few  dayR  of  the  illnesa,  when  a  deep  tlush  may  eztend 
ali  over  tho  farc,  and  aomottmos  over  tho  upper  part  of  the  tnink  and  anns. 
The  8o-callwl  tavhe  r^braie  is  hy  no  means  peculiar  to  tuherculous  inenin 
^tii),  in  which,  hovevcr,  it  is  seldooi  ahsent:  it  is  met  with  also  in  several 
other  uoudiliotts. 

(irudiuilly  imtubihty  i.t  replaeed  by  uucimaciousneMa  7*lie  decubitus 
chan^i^  frotii  the  lateril  to  the  doraal.  The  face  becomes  tludhed,  and  some- 
times tieads  of  sffeat  appear  on  the  forehead.  l{igidity  of  liubs  niay  bo 
presenl.but  the  fltixi'>u  uHUallyilisiip|K.>ar«;  ihecliild  liuswitharmaandl^ex- 
tendeil.often  with  the  baudii  croKsed  piiliu  duwnwardfl  over  the  hypoga8tnum. 
I'ar'dy8is  of  limbs  iscominon  at  this  etage,  orone  limb  uiav  be  paraljsed  and 
»Dotbcr  hgid.  ConTulsions,  which  are  not  frequent  in  the  earlicr  port  of  the 
diaeMe,  often  docut  at  the  end  of  tho  illness.  Sometimes  the  convubiions 
aro  general ;  mmetimea  tliero  are  oulj  oecasional  lwitehiug8  of  the  limbs. 

The  ptipihi  are  widely  dibite<l,  and  reactaluggishlv.if  atall,  tolight;  ptoeis 

lAod  strahismufl  are  UHualIy  present.     Slow  iiiovcment«  of  the  eyos,  iode- 

'^udffullv  of  oue  auother,  are  common.     Ny8tagmu8  is  not  frequeQt  in 

tubert-iiluuH  uieniiigitiK.     Duriug  the  last  few  daVH  of  Uf«  muco-pus  collecta 

00  the  comea,  which  may  even  8hnw  lini'Ar  ul('i>ration  at  its  lourer  mai]^ 

owing  to  its  unprotected  condilion  from  non-elosure  of  the  cyelids. 

UphthaImo?)Copic  examiQation  during  the  later  atage  of  tubcrculona 
meuiugitlM  uftcn  uhona  a  moderate  de^e  of  optic  ueuritiD;  the  nuuritis  U 
wldom  aerore.  and  it  in  neldom  ])rfm'!nt  iu  the  earlier  ata^fes  of  thf  (hMiMk, 
Tuberclo  of  tho  choruid,  in  Ihe  uriters  experience,  is  mre,  except  iu  tbota 
cuDB  «rhere  ttd>eit:uloua  meningitis  ia  ]iart  of  general  oeiite  miliary  tnber- 
etiloRU ;  in  th(Wt!,  tuliercle  of  the  ehoroid  ia  usually  prcMiut. 

The  kniK-je-rka,  whicli  in  the  earlier  part  of  the  diaease  8how  no  spocial 
altemiion,  are  sfirn^times  at»Hent  during  the  last  few  dayH. 

Vumiting.  which  cummuuly  bas  cc«fiod  aftcr  the  tirat  weok  or  ten  diiy« 
of  Ihe  iilnea«,  in  mauy  eaaes  ruturoB  tow&rds  ihe  bnd.  11»  jtatient  aUn 
oeues  to  tnrallnvr.  and  it  booomes  ntnoenaij  to  faed  l>y  tube.  Thp  urine  and 
fifccfl  are  |ius«od  un<ler  tho  pntiunt  during  the  grejiter  part  of  the  illnoaft. 
Ouriug  the  laat  f>'W  ilnyft  the  nrine  is  often  retained,  »n  that  eonaiderablo 
diatenainn  <tf  tht*  hladdi>r  m>iy  occur.  The  urine  in  tuhen-uIouN  meningitis 
ly  unaltered ;  buL  raraly  it  contains  a  rcduring  boiiv,  uhioh  in  som« 
(■ertiinly  Hugar. 

The  pulae,  jirfviuu»Iy  »low.  uow  gradiuilly  increust«  iu  rapidity,  und 
licfure  de^ith  may  \h:   '2'*Q''2'.iO  pi-r  minule ;  it  &lso  Iomm  the  irreguUrity 
Vfliich  was  notic<vible  mrlier.     Respinition  is  now  iiighing  or  gmnting,  or 
voi»  VII  31 
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there  maj  be  a  hissing  sound  aa  frothy  šaliva  collects  between  the  lipe,  or 
a  rattling  noise  maj  be  produced  bj  the  accumulation  of  mucus  in  the 
bronchial  tubea.  The  Chejne-Stokes  tjpe  of  respiration  is  cx>mmon,  or  some 
less  rhythniical  irregularitj  m&j  be  observed.  The  breath  ofteD  has  a 
sweeti8h  offensive  odour,  due  to  the  collection  of  sordes  in  the  mouth. 

As  the  end  approaches  the  temperature  commonly  rises,  and  hyperpyrexia 
frequentl7  occurs  j  ust  before  death. 

From  this  description  it  wiU  be  seen  that  tuberculous  meningitis  can  be 
divided  into  three  stages — (i.)  premonitory,  (ii.)  irritative,  (iii)  paraljtic. 
The  last  two  have  been  supposed  to  correspond  respectively  with  the  period 
of  cortical  irritation  bj  the  inflammation  of  the  pia  arachnoid  and  the  period 
of  compresBion  by  increased  fluid  iu  the  ventricles.  For  practical  purposes, 
however,  such  a  division  has  httle  value,  for  there  is  no  sharp  line  of  dia- 
tinction  between  the  several  stages ;  indeed  any  one  of  them  may  be  lacking. 

To  some  extent  the  8ymptom8  vary  with  age,  and  with  associated  condi- 
tions.  In  the  later  year5  of  childhood,  and  stili  more  in  adult  life,  the 
mental  symptoms  are  apt  to  be  conspicuous.  Ghange  of  disposition,  delirium, 
mental  confusion  or  excitemeDt,  the  use  of  wrong  words,  or  even  aphasia  or 
8ymptoms  clo8ely  resembling  hy8teria  or  in8anity,  may  be  the  first  manifesta- 
tion  of  the  disease ;  and  as  these  may  last  several  days  before  any  evidence 
of  meningeal  atfection  appears,  they  have  given  rise  to  serious  errors  in 
diagnosis. 

In  infancy  premonitory  sjmptoms  are  often  much  lesa  marked  than  in 
older  children,  and  the  disease  is  more  likely  to  begin  with  a  general 
convulsion. 

In  children  who  are  already  the  subjects  of  chronic  tuberculoue  disease — 
for  example,  in  the  joints  or  peritoneum — the  supervention  of  tuberculous 
meningitis  may  be  entirely  latent  until  a  day  or  two,  or  even  a  few  hours 
before  death.  In  such  cases  the  first  symptoms  may  be  a  convulsion,  followed 
rapidly  by  coma  and  death. 

In  some  cases,  where  only  scattered  tubercles  are  found  in  the  meninges, 
as  is  common  in  general  acute  miliary  tuberculosis,  no  symptoms  specially 
pointing  to  meningeal  affection  have  been  observed  during  Ufe. 

Frognosis. — There  is  some  doubt  as  to  whether  recovery  ever  occurs  in 
tuberculous  meningitis.  "VVith  the  advance  of  clinical  differentiation  it  has 
become  almost  certain  that  some  of  the  cases  which  have  been  recorded  as 
recoveries  from  tuberculous  meningitis  were  really  cases  of  posterior  basic 
meningitis,  and  much  doubt  attaches  to  others.  There  is  no  a  priori  reason 
why  recovery  should  not  occaaionally  occur.  Perhaps  the  strongest  evidence 
in  favour  of  its  occurrence  is  the  fact  that  temporary  recovery  from  8ymptoms 
of  meningitis  has  been  observed  in  several  cases  which  some  weeks  or  even 
months  later  fell  ill  again  with  similar  Bymptom8  and  died.  Autopsy  has 
revealed  recent  tuberculous  meningitis  and  evidence  of  past  meningitis.  If, 
however,  complete  recovery  ever  occurs,  it  must  be  extremely  rare. 

The  average  duration  of  8ymptoms  in  ninety-five  cases  wa8  eighteen  days. 
Two  to  four  vveeks  may  be  taken  as  the  usuaL  limits;  but,  as already  mentioned, 
in  cases  with  other  manifestations  of  tuberculosis,  the  meningeal  symptom8 
may  last  only  two  or  three  days.  In  very  rare  cases  the  disease  is  prolonged 
into  the  eighth  or  ninth  week. 

Diagnosis. — In  the  early  etage  the  vomiting  and  loss  of  appetite  in 
tuberculous  meningitis  are  often  mistaken  for  symptoms  of  some  slight 
gaetric  disturbance.  In  thosewhoare  old  enough  tocomplain,  the  associatiou 
of  peraistent  and  severe  headache  should  arouse  suspicion  of  meningitis ; 
but  in  infants,  in  whom  it  is  often  impossible  to  recognise  the  presence  of 
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heftdache,  Ihe  diagaosia  majr  bo  impoaaiblc  until  tlic  oocuntmoe  of  Bome 
paralyaiB  of  cranial  nerves  or  oplic  nearitia  points  U>  iutracnuml  difleaae. 
Fulneas  of  the  aulerior  foutaDetle  and  iiT4^1arity  of  the  puUe  are  eorlj 
indicatioDs  of  meuln^tia. 

The  aaBociutioa  of  persUtcnt  vomitiog  \nth  obstinate  constipitioD  has 
sometimes  nuseU  ibu  uueation  of  Laptirotom^  for  auppoacd  inlestiual  ubslnie- 
Uon.  The  facl  ihit  the  vomiting,  althniigh  intTactal]le,is  not  severe,  and  is 
oft«D  anaccompanJed  bj  etlort  or  rotohiug,  and  is  to  a  large  esctent  inde- 
pendent  of  food,  muy  serve  to  distinguiah  it  from  the  vomiting  of  iotestiual 
obatructioa ;  whilst  the  preseuce  of  severe  heailuche,  and  perhaps  of  irregu- 
lahtj  of  Lbe  pulae,  and  in  »orne  caaes  opLic  neuritis,  would  point  to 
meningitis. 

At  ihis  period  alao  the  prcdoiuinauco  of  nieatal  simptoma  in  some  cases, 
e6pecially  in  older  children  and  adulta,  riiust  be  reiuembercd.  Tuberculoufl 
meaiugitia  haa  l>een  miataken  fnr  acute  delirioiu  mania,  for  delirtum  tremens. 
and  for  h}'ateria.  In  some  casee  the  presence  of  optic  neuhtis  may  make  an 
eurlj  diagnofiifl  poesible.  in  others  this  ia  deiermined  oaly  b^  the  occurrence 
of  paral  jsis  of  cranial  nerves. 

From  oerebral  tumoiir  meningitis  is  distin;;^iifihed  bj  its  moro  rapid 
courae,  the  more  irregukr  paralysia  of  crauial  ucrvea,  and  hy  the  absonoe 
in  moet  casca  uf  optic  neurilia  during  the  eurlv  jieriod  of  the  diaeoae. 

Operationa  for  aupposed  cerebraT  atiecess  have  been  [»rfurmed  in  aomo 
caaes  of  tuberculoua  meningitis.  The  mistake  haa  been  due  to  the  afisocia- 
tioD  of  diachai^e  tirom  one  or  both  ears  with  Krnipioms  of  intracranial 
diaease.  With  abncetvi,  however.  poraljsia  in  \ikb\y  to  I«  coufiut>d  lo  oue  side, 
or  hemiplegia  maj  l>e  :iKttociat<>d  with  jtaralvMi«  nf  third  uvrve  on  the  opposite 
aida  In  the  uriters  experieQce  chrouic  discharge  from  the  middle  ear  in 
children  has  hocn  associated  uiuch  more  oflen  wilh  tubereuloua  meningitis 
(han  with  suppumlive  meningitis  or  oerebral  absceea. 

Both  typhoid  and  pueiimonia  ni)iy  cluaely  Rimulale  tutierculoua  meningitis. 
In  children  iy]iho)d  is  frecjuentlj  associated  with  ron^^tipition  mllier  than 
diarrhcea;  and  the  presence  alao  of  setere  headache  and  Klight  delirinm. 
together  with  extreme  irtitabilit}'  in  some  cosea,  mnjr  make  an  immediate 
iliagnosia  im{iQ»aible.  \V'here  diarrh(£a  is  present,  this,  togetber  witb  tbe 
:ter  of  tbe  stoolR,  may  point  to  tjphoid;  persistent  vomiting  jioints 
niher  to  meningitis.  The  al*domen  in  t^rphnid  i»  tuinid,  the  spleen  enlai;ged^ 
and  the  cbanicli^riatic  "  rose-spots"  are  scen,  whereas  in  tutMrculous  menin- 
gitis the  abdomeu  ia  tlat  or  concave,  tbe  spleeu  uHuallj  uul  felt,  and  the 
tash  ia  afarant.  In  tjphoid  decubitiis  iacommoni)*  dnrsal ;  in  iiiiiningitis  Ibo 
paticDt  Uea  curled  up  ou  his  aide.  "  Slocker's  sign  "  is  olao  of  aome  raluo : 
in  tbi*  tubt^rculuuH  dltea.«  the  lAtient  resents  aoy  att«nipt  to  puli  the  bed- 
clothes  rlown,  »nd  jiulla  them  baplily  over  him  agaiu,  vbereoa  iu  t^rpboid 
the  paiient  «care«'Iy  notioes  the  uncovering.  Irrt^gularitjr  or  8lowneHi  of 
pulae^irregiilaror  li>w  temperature, and  stili  more,  the  occurreDoo  of  poraljvis 
of  crnuial  ourvea  or  tbe  preseuce  of  optic  nc-uritia  or  of  tabercle  of  tho 
choroid,  would  point  atrongljr  to  tuberculous  meningitis. 

The  oonfusion  with  pneumonia  is  morp  likelj*  t»t  orise  in  children  tlian 

Ibi,  fnr  in  the  furmcr  loHar  pneumouiu  almost  alwaj«  begins  with  vomit- 

wiiich,  wiib  ih«*  Hfvt-re  hendAohe  .'uid  dmvvaineM  and,  espt^^i  illj  in  apical 

some  deliriiHii,  itiav  Htigjj;t;al  tiieiiiiigtlLA.     The  distiugui<4hiu;;  foaturea 

in  such  caaes  aru  I  he  a^^ute  nniwL,  the  pungi<nlly  hot  skin,  with  IliiMhed  chMka 

and  bright  eyeA,  tho  rapiditjof  theTva[jiration.andoften  even  beforedefinita 

pbfsicuT  signa  of  pueumunia  apptMtr  some  sligbt  altvration  of  breath  aotinds 

''or  nole  mt  some  part  of  the  luuga. 
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WheD  the  first  simptom  of  tubercnlouH  meninj^itis  is  paraly8i8  of  one 
or  more  liuibs  thi^  hiis  bo«n  mistakcu  far  infantile  pui-a1>'8is ;  but  tlie  presence 
uf  severe  hea<lache  and  votuiting,  nitli  in-cgularity  of  tbo  pulse,  and  later 
some  affection  of  craaial  nerves,  uould  point  to  meaiagitia.  The  converse 
error  Boinetimes  occura  wbere  tbo  onset  of  infantile  paralj-sia  ia  assoctated 
with  couvulsions.  vomiting,  and  mucb  cODScitutiotial  dislurbance ;  but  the 
more  ucutc  onset,  tbc  abseucc  of  otlicr  Hyuiptums  of  meningitis,  sucb  as 
irritabiHty,  irregularitv  of  piiltte,  and  panilyaia  of  craaial  uervett,  and  ibe 
8ab8equent  conrse  of  tlie  čase  Boon  cleiir  up  the  diagnosis.  ^^ 

IViberculous  meningitu  bas  to  bo  difitin^iisbed  also  from  other  forms  o^^ 
meningitis,  pnrticularly  posterior  baaic  and  suppurative.  The  diognosis  from 
the  fnnuHr  wiU  be  Lorinidered  below.  Suppurative  meningitis  is  eharacteriBad 
chieflv  by  it«  much  more  rapid  courBe,  and  t«i»ettially  by  the  fact  that  it  i» 
almost  always  6econdary  to  some  obvioiis  source  of  infeetion — most  commonly 
some  form  of  pneumococcal  diaeaae,  such  na  pneumonia  or  cmpyema,  oi^_ 
some  form  of  pjsemia  or  other  general  infeetion.  ^M 

The  nse  of  bimbar  punclure  aa  a  nieans  of  diagnosis  may  perhaps  be^ 
jiiRtifiable  in  very  rare  caaea ;  but  even  if  tubercle  baciUi  are  preaent  in  the 
fluid  it  wnuld  sflpm  tbat  they  are  sometimes  prenent  in  such  tmiall  number« 
tbat  it  ifl  very  tlifficult  to  demonatrate  theiii,  and  iuoculation  of  some  animal 
may  l>e  nccessari'  to  make  the  esamination  of  any  valivc. 

Fatholuff^  and  Morbid  Anatomi/. —  It  is  oustomary  to  speak  of  ft^ 
"  primary  "  and  "  se(!ondary  "  tubcrculous  meningitis,  nuaining  by  "  primary 
ihose  cases  in  whicb  there  is  no  other  dinictd  manifeetation  of  tuberculosis; 
but  it  ia  very  doubtful  whethcr  the  disease  ia  ever  primary.  Almost.  if  n< 
quitc  iuvariably,  carcful  cxaminatiou  roTcaLs  some  focus  of  tuborculous 
diseaiie  el«3wbere  in  the  body ;  it  may  be  a  aingle  caseous  bruncbial  or 
cervical  gland,  ar  same  small  und  unsuspcct«!  area  of  caaeation  in  the  lung. 
The  prcsonoe  almosl  alway8  of  some  distant  tuberculous  lesion  which  is 
cTideutly  of  oidcr  dato  than  the  mcningca)  infeetion  auggests  that  iu  most 
cajtes  the  niBningitis  b  the  result  of  a  blood  infectiou.  In  some  caae»*  tbej-i* 
is  direct  infeetion  from  a  tuberculoim  iniddle  ear,  and  occasionany  a  deposit 
of  tubercle  in  the  meninges  starta  directh'  from  a  cjiaeous  tuberculous  nuu« 
iu  the  superlicial  part  of  the  brain  substance. 

The  vertex  of  the  brain  mfty  show  uotbing  abuormal  beyond  some 
flattening  of  the  convolutiona,  or  theru  may  bo  stuittereiJ  gray  or  yollow 
tuberclcs  along  the  sulci.  e8peciaUy  over  the  anterior  jtart  of  the  cerebrum. 
The  tuborculnus  doposit  is  chiefly  at  the  bose,  about  the  optic  chifisma,  the 
inlt^rpeduutiiilar  s|«icc,  nnd  along  the  Sylvian  lissiires.  The  pia  aniolinoid 
in  these  sitimtions  i«  matte«l  aud  opiique,  with  mueh  gray  nnd  yenow 
tubercle,  and  iu  some  casea  there  is  also  considerable  exudation  of  ycllowi8li 
lymph.  Tutjercles  are  also  frequent  on  the  infcrior  surfuce  of  the  frontal 
lobes,  aud  in  tbe  sulci  of  the  anterior  jiart  of  tbe  median  fisaurt>..  They  are 
also  coniinonly  found  on  the  anterior  |iart  of  the  8ii|ierinr  vermiform  proceas 
of  the  cerebellum.  and  sometimes  on  the  veliim  interpositum,  the  choroid 
flexure3,  and  the  ependyma  of  tbe  lateral  ventricles. 

The  lluid  in  the  ventricles  is  generaUy  more  than  nnnual,  but  Iiardly 
in  fiucb  extM!S8  as  to  coustitute  bydrix;epbjJu8.     The  corjius  callopum  an<^H 
vvalls  of  tbo  ventricloH  are  u«ually  mucb  softened  or  even  diilluent.  ^M 

Tubercles,  sometimes  with  definite  meniagitia,  are  frequeutly  presont  on 
the  menibranes  of  the  apinal  cord.  The  wriler  found  tubercle  bere  in  fifteen 
out  of  twenty-t\vo  cases  in  whtch  the  cor<l  waa  Ksamined. 

The  tuberoulnufl  proceiia  on  the  Burface  of  the  brain  is  accompaaied  in 
some  casea  by  vascular  leaions  in  the  deeper  parts,  tbo  vessebi  boing  ot)6tructe«l 
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by  pressure  or  hy  direct  iuvaaioa  of  their  tiimen  lty  tlic  tuhercuIoMs  deposit 
wbich  4.'xteud3  aloDg  the  iterivascular  aticatha.  The  resuliiu-^'  ihrombosis 
inay  cauae  areas  of  Koflcning  ur  ba^monrlmgu  iu  Itie  sub^Uiuce  of  the  brain. 
CaaeoiiB  maases  in  the  substance  of  the  brain  are  hImi  not  uncoiomun.  The 
writer  round  ihem  in  18  per  ccut  of  cases  of  tul>erculou8  meningitiA. 

WlulBt  the  above  de^ription  appbca  to  tho  iuuJority  of  cuses  it  is  not 
very  mre,  espociuHj  in  ea;^es  whcre  aciite  miliurj  tiibcrctilnsis  is  prencnt  in 
the  reBt  of  the  IkhIv,  to  Hnd  (mly  a  few  scattereil  tubercleB  in  the  meninges, 
\vith  littlo  or  no  nicDingitlB,  eren  where  nieniDgeal  Bymptoms  have  been 
wcU  Diarked  durin^  Ufe. 

TreatnurU. — Pcrhupa  the  chief  (Ufljculty  in  the  trcatment  of  this 
diBeue  ia  to  figbt  a^ainHt  oue'a  lialf-belief  ihat  Mny  treutmeut  is  uaolecia 
Certainly  in  face  of  the  several  recorded  ca«eB  of  temporarj  reco%'eiy,  and 
Mme,  perbape,  of  pcrmanent  cure,  it  is  ouly  right  tbat  vigorous  treatment 
ahould  b«e  tried  in  every  coae. 

Tlie  child  Hhould  be  Icept  in  bed  in  a  qui6t,  durkened  room ;  on  ico-bag 
or  Leiters  coils  ahould  be  appbcd  to  the  head,  and  mcrcurj  ehoiild  be 
adminiatered  freety,  eltber  by  iuunution  as  ungucntum  hydrarKyri,  of  which 
a  dracbni  may  be  applied  to  the  alKlomen  every  evening  unour  a  flannel 
binder,  wilh  directions  that  the  ninuueut  fihall  L«  washed  off  each  morniug, 
or  iuteruiilly  aa  the  liquor  hydrargyri  perchlohdi  in  fuU  dosee,  according 
Ui  the  age. 

Potasaium  iodide  given  iDtemully  in  large  doaos  bas  seemed  to  do  good 
in  some  cases. 

Kor  the  relief  of  hcadache,  if  tbe  applicatinn  of  cold  fails  to  relieve  it. 
the  use  of  lecches  behiud  the  oara  uiay  be  tried  ;  such  drugs  as  phenazone 
and  pbenftciitin  niay  ako  be  useful.  For  reatleesneaa  or  couvuLiions, 
bromidftj  or  chloml  ahould  l»e  given.  Vomiting  seema  to  be  relieved  souie- 
timee  by  oold  applications  to  the  bock  of  the  head  and  neck  ;  an  apttrient 
don  of  calouiol  may  cumsc  it  to  ccase.  Feoding  soou  becouies  dilTicult  in 
moat  časen,  and  Dawil  feeding  niust  be  adopted. 

Varioufi  operative  nieasures  hav<3  Iteeu  tried,  chiefly  witfa  the  idea  of 
diminishing  intracmnial  prej«<iire.  aud  thu8,  perha[)8,  aasisting  racovery; 
removal  of  oerebn>-(q>inal  tluid  by  liuubiir  ptincturo  and  tappin;;  Ihe  lateral 
vcntrideii  directJy  tlirough  a  trepbine  bole  or  tlirougb  the  auterior  tonUmelle 
are  the  measares  which  have  been  tried  most  frequeDtly  ;  but  beyond  some 
V017  brief  amcUoration  of  simptoma  the  rceiilt«  have  not  been  en- 
couragiog. 

Posterior  Baaic  Meningitis 

Tbo  naiiio  posttTior  basic  meningitis  bas  been  applied  of  reoent  retn' 
to  u  nou-luberculous  form  of  meningitis  which  occurs  chiefly  in  iufooto. 
Tbe  nam«  niigbt  imply  that  anatomicul  disLribution  waa  the  diAtiuguialuug 
feature  of  thia  form  ot  meningitis,  but,  aa  hnK  \mm  {miuled  out  alK>ve,  aDy 
aucb  metbod  of  cbeeititaition  would  be  higbly  «n8aliBfaclory  ;  and  il  is  on 
bttctiTiologiciil  grniiudn,  not  ou  ao<:ourit  of  any  anatomical  distrihution.  that 
pOMl^-rinr  lumic.  iDeningitia  ia  uow  recognised  as  distinct  frum  otlicr  furma  of 
moningitia 

VVhile,  however,  this  varietj  oan  be  sharp1y  din«reuLiut«d  frtim  lubur- 
culous  and  suppurutivu  meningitis,  and  from  Uie  uieningeal  aflV>ctions  of 
HyphiliH,  the  rvbitton  of  ihc  {Misl^-Tior  baaio  diMOK  to  tho  so-called  corebro- 
Hpinnl  meningitiH  ia  not  yHL  aL(:unil«ly  det«ruinoil;  it  aconu  pratuble  that 
theee  two  forms  of  mt^uingitis,  if  not  iuentical,  are  at  least  extivmely  cla0f!ly 
AlHed. 
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JStiology. —  Age,  Sex,  Season. —  Posterior  basic  meningitis  haa  ita 
maiimum  frequency  duriug  the  first  nine  months  of  life.  It  frequently 
occurs  during  the  first  sis  months  of  life,  at  which  age  tuberculous 
meningitis  is  uncommon ;  and  it  becomes  much  lesa  frec[uent  in  the  second 
year,  when  the  tuberculous  form  has  its  masimum  frequency. 

Unlike  tuberculous  and  suppurative  meningitis,  the  posterior  basic 
disease  has  a  very  marked  seasonal  variation,  being  most  frequent  during 
the  cold  season — the  winter  months  and  early  spring.  There  is  no  marked 
di£ference  in  the  incidence  on  the  8exes 

Fredisposing  and  Exciting  Causes. — Whether  local  injury  in  any  way 
predisposes  to  this  disease  is  uncertain,  but  there  is  frequently  a  histoz^  of 
some  fall  or  blow  on  the  head  preceding  the  onset  of  the  disease ;  and  it 
seems  poE^ible  that  here,  as  in  other  forms  of  meningitis,  a  temporarj 
lowering  of  resistance  to  the  invasion  of  bacteria  may  reault  from  the 
injury. 

The  exciting  cause  of  posterior  basic  meningitis  is  a  diplococcus,  which 
can  be  Bharply  differentiated  from  the  pneumococcus,  but  differs  only  in 
very  slight  points  from  the  diplococcus  intracellularis  of  epidemic  cerebro- 
spinal  meningitis. 

S^mptoms. — The  onset  of  posterior  basic  meningitis  is  almost  always 
acuta  The  first  symptoms  are  usually  vomiting  and  head  retraction ;  in 
Bome  cases  a  convulsion  or  sudden  screaming  ushera  in  the  disease. 

Head  retraction,  if  not  the  first  symptom,  is  usually  preeent  within  a  few 
day8  after  the  onset,  and  throughout  the  disease  continues  a  prominent 
feature.  The  degree  of  retraction  varie8con8iderably,  not  only  in  individual 
cases,  but  also  in  the  same  čase  from  day  to  day ;  it  is  sometimes  so  eitreme 
that  the  occiput  almost  touches  the  upper  dorsal  spines,  and  in  cases  where 
the  opisthotonos  is  not  limited  to  the  cervical  spine,  the  occiput  may  nearly 
touch  the  sacrum.  These  extreme  cases,  however,  are  uncommon.  Much 
more  often  the  head  is  drawn  back  so  that  there  is  two  to  three  fingers' 
breadth  between  the  occiput  and  upper  dorsal  spines.  In  very  rare  cases 
head  retraction  is  absent  throughout  the  illness. 

Fulness  of  the  anterior  fontanelle  is  u8ually  an  early  8ymptom,  and  may 
be  of  considerable  value  in  diagnosis  The  fulness  at  this  stage,  however, 
is  less  than  at  a  later  period  when  increaeing  hjdrocephalus  is  present. 

After  the  first  few  day8  the  infant  lics  quietly  on  its  side,  with  the  head 
drawn  back,  taking  little  or  no  interest  in  its  surroundings.  Any  attempt 
to  push  the  head  forward  makee  the  child  cry,  and  for  thia  reason  the  infant 
will  cry  if  made  to  lie  on  its  back. 

Except  at  the  onset  of  the  disease,  and  occa8ionally  just  before  death, 
general  clonic  convulsions  are  uncommon,  but  some  rigi(Uty  is  very  frequent ; 
the  limbs  are  U8ually  extended,  or  only  very  8lightly  flexed;  the  legs  are 
8pasmodically  adducted,  whil8t  the  shoulders  are  8trongly  retracted,  and  the 
forearms  often  superpronated  so  that  the  palms  of  the  clenched  hands  look 
outward8. 

Paraly8i8  of  limba  has  only  very  rarely  been  observed. 

Chaniping  movements  of  the  lower  jaw  and  sucking  movements  are 
common ;  and  often  there  is  grinding  of  the  teeth  as  in  other  cerebral 
aSections. 

After  a  few  week8,  sometimes  earlier,  the  eyes  have  a  staring  appear- 
ance  which  is  very  noticeable  and  which  seems  to  be  due  chiefiy  to 
spasmodic  retraction  of  the  upper  eyelid.  The  vacancy  of  the  stare  may  be 
due  to  actual  blindness,  which  is  present  in  about  one-third  of  tbe  cases ; 
this  blindness  may  supervene  as  early  as  one  week  after  the  onset  of  tbe 
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I  lil  at  least  the  end  of  tbe 


diaeMB,  but  probablv  more  oftea  is  not  preeent 
third  or  fonrth  weeK  of  the  illneaa.  It  would  Reem  lo  ba  entireljr  central 
in  origin ;  it  is  Dot  depcndeut  on  any  optic  neuritis  or  atrophjr.  With  thi.s 
bUadueas  the  pupils  rcact.  thougb  aluggiahly,  to  li^ht.  Uptic  neuritis  is 
T«ry  ezceptiooal  at  auy  period  of  poatehor  baslc  iueuiugiti&  Strabismus 
is  abaent  altogether  in  nearly  half  the  caaes,  and  even  when  preftent  i« 
rarelj  BO  nurked  as  in  tuberculous  meningitis.  Paralj ais  of  other  cranial 
nerves  is  nu«.  Ueafnees  bas  boen  uoticod  in  a  few  cases.  There  is  little 
evidence  of  any  r^al  hvpencatheaia  in  moet  of  tbe  casea.  Uuring  the  later 
sti^ea  of  tlie  diaeaae  the  tendon-jerkit  are  eometimes  increased. 

Constipation  is  a  less  marked  fcature  than  in  tuberculous  meningitis. 
Vomiting  is  usuallj  more  p^^tent  than  in  the  tuberculous  diseafie. 
Waating  oocurs  in  almost  ali  casee;  and  where  tho  disease  is  prolonged. 
emaciatiuD  nuy  be  extreme. 

The  pulae  thronghout  the  illaeas  is  generallj  more  rapid  than  normal, 
bat  shovs  no  special  t«ndency  to  irregul&rity.  Tbe  respiration  in  the  Uter 
Btage  often  ahovrs  a  rh^tbinicAl  charocter.  tri  vrliich  the  oiuue  of  "cyolioal 
bruthing"  bas  been  given.  It«  special  feariire  consists  in  the  alternakion 
of  long  paasea  with  sericaof  rapid  respiiationa.  It  lacks  tbe  gradnal  rise  and 
&U  in  the  depth  of  tbe  respii&tious  wbich  cbaracterises  tbe  Cheyne-£}tokes 
tjrpe  of  bieatning. 

The  temperature  is  almost  alwayB  miaed  at  the  onaet,  and  m:ty  remain 
oontinuouBly  high  for  a  vreek  or  more.  It  tben  graduall}*  fnlls,  and  maj  be 
normal  during  tbe  rest  of  the  illncas;  in  vcry  chrooic  oasos  witb  mucli 
emaciatiou  it  is  ofteu  subiiormaL  In  Bome  casea,  eepeciallj  tbe  motu  acute, 
there  is  irregular  pyrexia  of  an  intermittAnt  or  rcmitlent  t^rpe  thruugbout 
the  diseaso.  A  fatal  termination  is  oftea  preceded  by  a  subnonnal 
temperaturo  or  h>'periiyrexia. 

Skin  erupljous  are  rareljr  seeu  witb  posterior  basic  meningitis.  At  the 
ODsat  of  Ihu  dituuii)!'  Ithial  herj>eH  or  a  more  geiieniliHiHi  niurUilliform  rasli 
haa  been  ofaeer%'ed,  and  in  the  later  stage — peil^ps  cbiefly  in  the  more  acute 
oaaes — «  doakj  moiiled  cryibema  hasneen  »een.  The  occnrrence  of  raahea. 
faoirever,  would  aeem  to  be  much  Icss  fmiuent  in  this  diseaae  than  iu  the 
** oerebro-epinal  meningitis"  of  later  life. 

Ctmpitcatiittu. — Hrdrorephalus  is  so  frequent  a  result  of  posterior 
htao  meningitis  that  it  niigbt  alniost  be  conaidaed  a  synipt<^ni  of  the 
rtliratn  lo  almost  ali  casea  whicb  last  looger  tbaa  three  or  fo\ir  weeks. 
this  complicatiou  is  preseut  iu  sutUcieut  degree  to  be  uotioeable  dinicallv. 
An  early  sign  of  increasing  intracranial  preanm  is  the  downward  tumiog 
of  the  eye8  eo  tbat  the  sclerotic  is  seen  above  tbe  oomea.  wbich  is  partly 
oovered  by  the  lower  lid.  Tbe  fontaoelle  uL»  ahovrs  iucreaaod  bulging,  and 
oarofnl  luid  nii>ea,Ced  meeaunmiruts  of  tbe  bead  sbow  distinct  incrtiuMj  in 
size,  wbicb  may  be  obrioua  on  inspectinn  if  the  oluld  lives  for  sereral 
montha. 

Oc<:aaioaally  a  curiotu  form  of  pehartbhtta,  and  much  more  rarclr 
arthritis,  is  aevn  in  this  disemse.  A  duaky  8welUng  appeara  about  one  joint 
or  sevenU ;  supjjuretion  appeara  iraminent,  but  almost  alwaya  tbe  in- 
flsmmation  subside«  spaDtAneoi)fOy  after  a  fe«  d«ya  Aooideot«l  oom- 
pSioatiotH  Mich  as  diarrhn^a  aud  bronoho-pneumimi«  are  epi  to  oeeor  in 
cbronic  caHS,  with  much  i;iiuu:iution. 

PrognoMu. — This  furm  u(  meningitis  is  oertainly  not  alnrayB  fataL  Tbe 
proportion  of  rooorerieB  haa  been  eetimated  at  about  10  per  cent  ITafor« 
tiuiately.  howover.  some  of  the  oaaes  that  recover  are  left  with  mental 
impairroeut :  deafneM alio  leading  to  dtoaf-inutitim  bas  rvsnlted.    Tho  blinil- 
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nesB  lias  beea  obaerved  to  diaappeor  cntuiely  after  aevenil  moatha  in  caaea    ' 
which  recovered.  fl 

In  manj  cases  the  actual  cause  of  death  is  rather  the  progressive  hydro-™ 
cephulus,  and  the  omociation  and  exbau6tion  whicb   accompau^  it,  than 
llie  iullaiuiuatiou  of   the  moniuges,  nhich    niay  iudt-cd  have  coiupleteIy 
mibaitied  severni  veeks  or  moutha  before  tlie  fatal  result.     Correaimnding 
probablj  witb  tbis  diftoreiie«  in  the  cnuso  of  death,  the  fatal  caaes  can  be 
divided  into  two  groiips — those  in  whicb  death  occurs  \rithiit  three  to  Hvo  _ 
weak8  froui  the  onset  of  the  discase,  and  those  iu  wMcb  it  occura  after  three-fl 
to  four  inonthB  or  later. 

The  prognoRJs  is  wor8e  in  very  young  infante  than  in  those  who  are  older, 

J'athvloffy  and  Morbid  Anatcrmjf. — Unlike  tuberculous  and  suppurative 
meiiingitis,  this  diseasc  8bow8  in  aliaost  aU  caaes  onIy  the  nieningeal  leaion 
and  ita  local  rei^ults,  and  iu  tbis  8eu»!  niigbl  \m  called  a  piiniar^  meningitis. 
The  route  of  infection  bas  not  yet  been  aecertained ;  but  it  seems  possible 
that,  as  bas  been  Buggested  by  Or.  Lees  for  cases  of  vertical  suppurative 
meningitis,  the  iufectioii  iu  poHterior  basic  meniugitis  niay  iu  some  cases 
pasa  from  the  noše  by  way  of  the  Ivntpbatics,  whifh  have  been  shovm  (Key 
and  Jictziua)  to  havo  a  very  direct  communicatiou  witb  those  of  the  men- 
inges.  In  fuvour  of  tliis  view  une  uiigtit  ui-ge  that  in  aouie  casea  a  slight 
catarrb  of  the  tipper  air-pai«age8  bas  preeoded  the  onset  of  the  nieningeal 
8yniptom8,  Moi-eovor,  in  the  very  cloeely  allied  condition.  epidemic  cerebro- 
spinal  meningitis,  the  speci^c  micro-orgamsm  of  that  discase  baa  beeu 
denionstrateil  in  the  nasal  secreliou  by  aeveral  observers.  Al  preeent, 
however,  in  tbc  uane  of  posterior  basic:  meningilia.  there  ia  no  bacterlolc^cal 
evidence  to  prove  infection  either  from  the  noše  or  from  the  ear.  J 

The  cbaroctoristic  leaion  in  this  diseaae  is  an  osudation  of  lymph  at  the^ 
base  uf  tbo  broin,  cbief!y  about  the  medulla,  the  reflezion  of  uracbnoid 
between  the  medulla  and  cercbcllum,  and  the  inferior  surface  of  the  eere- 
bellum.    It  extend8  forward  aiso  over  the  pone  to  the  optic  cliiasma,  and  theie 
is  often  a  patch  of  exudation  at  the  anterior  inferior  part  of  each  t«mporo- 
upbeuoidal  lobc.      A  slmilar  exudatiou  is  preseut  iu    most  cascs  on  the 
apinal  t:onl,  ea[)edally  in  the  lumbar  regicm  on  the  poeterior  (dor»al)  Burface. 
Rarely  tbe  exudaUon  extend8  up  along  tbe  sulci  almoat  or  quite  up  to  tbe-_ 
Tertex  of  the  brain.    There  is  ftattcning  of  tbc  convolutions  ovring  tofl 
iucroasc  of  the  iutra-vcntricubir  cercbro-apinal  fluid.     Iu  the  most  acute 
caaes  there  is  oftcu  a  eoUectiou  of  yeUo\visli  usudation  at  tbe  bottom  of  the 
cornua  of  eac^b  lateral  ventricie,  sometimes  al»o  in  tbe  Ihird  and  fourth 
ventriclee;  the  ependyma  in  such  cases  is  8woUen,  red,  and  opaque. 

Tbe  oocurrence  of  inJlammatiou  betwoeu  the  inferior  aurface  of  the  cere-^ 
bellum  and  tbe  meduUa,  \vliicb  ia  the  most  conslant  feature  in  the  morbid 
anatnmy  of  posterinr  Imsic  meningitis,  deterraines  tbe  occurrence  of  some 
degree  of  hydrocephalu8  in  akuost  every  čase.  for  tlie  exuduuon  may  lje  so 
abundant  as  to  block  tbc  foramiiia  of  J^uschka  and  Alajeudle,  or  these  may 
be  blocked  as  llie  resiilt  of  adbesious,  \vliicb  in  B«me  caae«  bind  tbe  oere-i 
bellum  firm]y  on  to  the  medulla,  and  may  oven  obHterate  tbe  lowcr  portioaj 
of  tbe  fourth  ventricie.     In  either  čase  the  obstruclion  to  tbe  path  of  thf 
cerebro-spinal  fluid  resulta  in  distension  of  tbe  latcral  and  tbird  and  fourth 
ventricles.     Iu  rare  casea  the  iter  becouies  blockeil  by  iullamnuition  of  its 
lining  membrane,  and  in  this  way  only  the  lateral  and  third  ventricles 
become  distended. 

In  some  cases  ali  exudation  bas  disappearod  long  beforc  death  occurs. 
and  onIy  the  resulting  opacity  and  tbickeuing  of  tbe  pia  aracbuoid  remain 
togelber  \\i\,\\  conaitlerable  matting  of  parts  by  adbc8ions,esi>ecia]ly  betWGea 
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the  meduUa  and  cerebetlum,  so  that  steadilf  iDcreasiug  hydroc8plialus  has 
been  tbe  vaiute  of  dealk 

In  casee  wher«  periarthritis  hos  occurred  an  exuclation  esactlj  noiilar 
to  that  oocurring  iu  che  meningea  haa  been  found  about  Uie  tondon  aheatbs 
in  tbe  noigbbourhood  of  the  joiut.  The  joint  itself  Api>eai-8  to  be  nonnal  in 
most  ui^ea,  but  evidence  uf  synoviti»  and  cliundritis  bu«  boen  obeenred  by 
the  ftTJter  in  one  caae.  The  periarthritic  esudalion  hjis  l»een  8hown  to  lie 
dne  to  the  spccitio  inicro-orgauisui  of  poBterior  basiu  meningitis.  Besides 
the  leeions  dctK^ribod  nochiog  abnoroud  is  found  in  otber  organa,  cxccpt  bucIi 
lesiona  as  are  dne  to  tiL-cidental  eomplicatiuna 

Diaijnosis. — Fmiu  tuberculoim  meningitis  the  posterior  Itasic  form  is 
difttinguisbed  bj  tbe  earUer  age  at  whicb  it  occurs ;  the  more  sudden  onaet ; 
the  pcraistence  of  markod  bead  rctraction;  tbo  sUgbtncaa  or  absence  of 
|iuralysi8  of  cranial  Derves;  the  oocurTem:e  of  bUnduea«,  and  the  abeenoe  of 
optic  neuritis  and  of  tubercle  of  the  choroid ;  and,  last1y,  its  more  chronic 
courae. 

Poatcrior  basic  meningitis  is  usiially  eji8ily  distinguisbed  from  suppu- 
rative  meningitis  hy  its  muoh  sloncr  course — the  former  lasts  several  week8 
or  montha,  the  lattcr  only  a  fow  days — and  by  the  absence  of  any  obnoita 
Bource  of  iufectiou,  such  a^  ia  ahnost  invariably  preaeut  with  suppunitive 
meningitis,  wbetber  it  be  dne  to  pneumouia,  or  empyeui&,  or  to  some  more 
general  infection.  such  as  pyjemia. 

From  "  cerebro-apinal  meningitis  "  it  8bows  but  slight  clinicAl  difTerencea. 
In  its  epidcmic  form  cerebru-Hpiual  meningitis  afreets  chief)y  tbe  older  cbildren 
and  young  aduU»,  wh«reaH  j^MMterinr  lumic  meningitis  atlevlii  almust  exulu- 
8irely  infants  in  the  tirat  year  of  bfe.  The  raahes,  whicb  are  oommou  in  tho 
former,  are  rare  in  the  lattcr;  and  certain  minor  8ymptom6.  such  tks  cou- 
junctivitia,  dcafneaa,  and  bypersestheBia,  wbicb  are  eommon  iu  "cerobro- 
spinal  meningitis,"  are  rart-  in  the  diaease  of  iufautii ;  and,  laatlr,  the 
cerebro-gpinal  form  woubJ  scem  to  be  UB(ially  mncli  niore  oeute  and  more 
rapid  iu  its  fatal  iiwue  than  posterior  bosic  meningitis. 

Ilend  rclruction,  althoiigh  the  most  charactcnatic  feature  of  poeierior 
Itusic  meningitis,  niay  occur  witbout  any  intraeranial  diacaae.  Kcticx  irrita- 
Lion  from  dcntition,  or  from  inHammation  in  the  middle  ear,  may  cause 
markod  bead  reinietion.  D^ttpncea  also  in  infants,  wbet}ier  due  to  diaeaae  in 
Ibe  ohest  or  In  Huid  or  solid  tuuiour,  (lUing  n|)  the  ubdornen  and  iuterfi^ring 
witfa  the  actiou  of  tbe  diaphragin,  is  souiotimes  nsMAiuted  uith  retntction 
of  the  heaJ,  probabIy  to  facilitate  the  usu  uf  the  extraordiuary  muaulaa  of 
respiration.  In  mre  cascs  head  reirnction  is  an  early  Bymptom  of  cervicul 
ouie&  Itoth  tiead  retraction  and  rigidity  of  Umbe  are  eometimee  aeen  with 
chronic  cnei:phitbtis  Hft4-'r  injurv,  and  also  in  mirne  ca.<N«  of  i(lioey. 

TrtatTHmt. — In  Bomu  of  the  eaaee  wbi('.h  havn  n^covered,  inunclion  of 
ungucntum  bydmrgyn  hua  been  used,  und  it  secnui  poasible  that  bolh 
mercury  and  potnssium  ioiUde  may  prumote  a^Ktorption  of  the  meningca) 
cxudation,  an  imjiortunt  iudii-ation  in  this  diseu^e;  for.  aa  alruadj  puinled 
out.  tbe  mere  mecthjinical  etfecta  of  tho  esudation  and  tbe  resulling  udhuaious 
stajr  be  mont  norinus  than  the  actiial  meningitiA. 

Tbe  persietent  vomiting  may  bo  i-heckcd  in  some  ume  by  the  applica- 
tion  of  au  ice-lmg  lo  tbe  \m:k  of  tbe  bciul  and  neok.or  minute  dotes  of  dilute 
bydrocyanie  iioid  imiy  Ihj  triul.  ?Ivt!r}'  cflort  should  be  uiade  to  uiuintain 
nutrition.  If  nece{Kary,  nasal  f<>e<Iing  niuHt  im  used,  for  complicationM,  sucb 
na  diarrhcea  and  broncho-pncnmonia,  are  moro  likely  to  oceur  if  tho  infant 
bocomce  emaeiatod.  In  the  prolougod  comb  aleo  tbe  ooeumncc  of  bod-aores 
muKt  be  guanlcd  againat     Kitraet  of  malt  or  ood-Uver  uil  ia  valuablo  in 
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these  cases  and  also  in  convalescence,  for  even  in  the  favourable  cases  there 
is  generali/  much  wasting  before  the  subsidence  of  s/mptoms. 

During  the  last  few  years  attempts  have  been  made  to  treat  this  diseaae 
surgicall/ ;  and  there  are  some  grounds  for  believing  that  in  cases  where  the 
meningitis  has  subsided,  and  the  continuance  of  sjmptoms  is  due  to  the 
resulting  hydrocephalu8,  surgical  treatment  mej  occasionallj-  be  succeasfuL 
No  good  has  resulted  from  suigical  interference  during  the  early  stage  of 
the  disease ;  but  in  one  čase  improvement,  and  in  another  čase  a  cure,  has 
been  obtained  by  drainage  of  the  lateral  ventricles  scveral  week8  after  the 
onset  of  the  illnera.  Racentl/,  in  accordance  with  the  suggestion  of  Dr. 
Sutherland  and  Mr.  Wat8on  Cheyne,  attempts  have  been  made  to  establish 
a  permanent  communication  between  the  lateral  ventricles  and  the  subdural 
space,  wbence  the  fluid  ma/  be  removed  hj  the  Pacchionian  bodies ;  extemal 
drain^e  is  thus  entirelj  avoided.  The  results,  however,  have  been  disap- 
pointing ;  whichever  method  of  drainage  bas  been  adopted  there  is  a  tendencj 
to  h7perp7rexia,  which  often  proves  fatal  a  few  hours  after  the  operation. 

Wbether  surgical  interference  is  advisable  in  any  particular  čase  must 
depend  chiefly  upon  the  presence  or  absence  of  symptoms  of  increaaing 
hydrocephalu8,  and  upon  the  general  condition  of  the  infant.  In  any  čase 
it  is  onIy  right  to  warn  the  parents  that  in  the  majority  of  cases  the  opera- 
tion has  been  foUowed  by  a  fatal  result  within  a  few  day&  (See  also 
"  Hydrocephalu8,"  voL  v.) 

LITERATURE.— Tnbercoloiu  Hsnlngitis:  Ashbt  and  Vbioht.  Diatasa  of  Children, 
4th  ed.  p.  473. — Barlow.  Allbutfs  System  of  Med.  vol.  vii.  p.  466  (with  bib1iography). — 
Bastian.  Quain's  Diet.  of  Med.  vol.  ii. — Garlick.  "  Observations  on  the  Ophthalmoscopic 
Appearaaces  in  the  Tuberculous  Meningitia  of  Children,"  Med.-Ckir.  Trans.  vol.  Izii  p.  442. 
POBteriOT  Bulo  Hsningitis:  Cark.  Mtd.-Chir.  Trans.  Lond.  IS97,  vol.  lxsx.  p.  SOS. — Geb 
and  BAii.LOW.  St.  Barih.  Ifotp.  Rep.  Lond.  1878,  vol.  xiv.  p.  23.— Lek8  and  Barlow. 
AllbutfB  System  of  Med.  vol.  vil.  p.  492. — Saundbv.  Birmingham  Med.  Reviev,  November 
1900.— Still.  Joum.  Polh.  and  Baet.  Mag.  1898  ;  Brit.  Med.  Joum.  October  1898 ;  Trans. 
Epidem.  Soc.  vol.  xviii.  p.  85.— Thuksfield.     Lancet,  February  1901. 
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Gerebro-Spinal  Fever 

Dbfinition. — An  acute,  infectious  disease,  with  the  clinical  characters 
of  a  cerebro-spinal  meningitis,  recurring  in  epidemics,  and  con8tantly 
present  in  sporadic  form  in  many  communities.  There  is  associated  with 
it  a  specific  o^aniam — the  diplococcus  intracellularis  of  Weich8elbaum. 

HiSTORT. — The  disease  was  recognised  first  in  1805  in  Geneva  by 
Vieu8seaux,  though  previoue  to  this,  in  hiatories  of  epidemics,  cases  are 
described  of  a  similar  character.  In  1806  the  disease  waB  recognised  in 
the  United  States,  where  it  soon  became  widely  prevalent.  Hirsch  divides 
the  outbreak  into  the  following  perioda : — 

First,  1805  to  1830 — more  prevalent  in  the  United  States  than  in 
Europe. 

Second,  1837  to  1850 — in  many  parts  of  Europe,  and  in  the  United 
States. 
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1854  to  1874 — ID  many  wideljr-acattered  districta  in  Europo. 
rly  in  SwedeD,  Germanj,  and  Rufiaia.  In  Lhe  UniU<d  Slalea  and 
there  were.  very  many  outhreaka. 

Fourth,  1876  to  1884 — liiuited  outbreaks  in  many  parts  of  Earope,  not 
80  widespread  or  severe  as  in  the  third  period.  In  the  Uniled  Sutes  there 
were  a  rew  small  outbreaks. 

We  are  al  pn>»ent  in  a  filih  wave  or  period.  Within  the  post  fevr  jean 
there  have  lieen  epidemica  in  U)any  places  in  Germanj  and  France,  and 
dnring  the  past  two  f  ears  there  have  been  muuy  SDiaU  epidemica  in  Uie 
Unit^  Statea 

In  the  Uuittid  Kin^oiu  cerebru-epinu.!  fever  haa  aever  been  a  vtar 
■erioua  or  uide^pread  iliaouse.  In  an  appcndix  tn  his  article  in  Allbutta 
SysUm.  Ormerod  gives  a  full  stateuient  ol'  the  outbreaks,  few  in  number, 
and  chieflj  in  Irelaud.  The  iniportant  epidemica  in  that  country  wero  in 
L846,  ldG6-67.  1885-86.  and  there  wa8  a  alight  epidemic  in  1890  (Parsons 
and  Little.  B.Af.J..  June  2:t.  1900;  and  "A  l)iB(iis»ion  al  the  Kujal 
Academy  of  Medicine,"  RM.J.,  Ju\y  7).  A  few  coaes  bave  been  reported 
recently  in  England  (Handlont). 

It  is  ]>erbapfl  moet  oonveuient  to  describe  the  general  character  of  the 
diflease  under  the  tn'o  forme  of  the  epidemic  and  q)oradic. 

CflARACTEBS  OP  Epidkmic  Ceredeo-Spixal  FfiVEiL—Kev  infectiouB  oocur 
in  such  reiuarkable  wuves.  For  long  jMiriods  a  district  or  a  town  may  be  oom- 
[)ara.tively  Iree;  then  withina  few  niontlisalarge  numl»erof  caaesareaeen.  A 
second  peculmritj  is  its  oocurreDce  in  videt^-separatod  regions,  or  as  iaolated 
cpidciiiics  in  places  hitherto  quite  free.  It  may  be  bmited  in  a  remarkable 
my  to  specitd  districU  in  a  city.  A  majoritv  of  ihe  epidemica  have 
occurred  in  the  winter  and  in  the  H])riDg.  but  to  thia  there  have  boen  some 
notable  eieeptions.  Villages  and  couDtry  districts  have  Bufl*ered  more  than 
towns  and  citioe.  AVhile  one  of  the  most  fatal  of  acute  diaeaaea,  oerebro- 
spinal  fcver  is  not  a  great  pestilenco.  Couiparatively  few  individuab  aiv 
attackod  during  perioda  of  prevalent-e,  and  the  (>eneml  mortaIity  may  bp 
bat  alightlj  increaaad.  On  the  other  hand,  ecarcely  any  known  fever  killa 
BO  large  a  proportion  of  thoae  attacked. 

Among  specific  diaeaaed  cerebto-spinal  fever  standa  in  aome  poiots 
close  lo  pueumunia.  The  seaaonal  relatioiiK  ure  lhe  aauie  in  bolh,  aad  lhe 
two  diiteaBaa  may  prevail  together.  The  abrupt  onset,  the  grcat  fretioency 
uf  lierpea  in  both.  the  leucocviosis.  '*  the  almost  ideuticAl  cbanuiters  of  the 
tibriuo-purutent  exudat«  in  tho  two  diaeasee"  (Netler),  the  freqaent  com- 
pUcation  of  pueuuiouia  iu  epidemic  cerebro-apinal  fever  and  of  meningitu« 
in  pneumonia,  are  additional  points  of  contact.  The  degreo  of  oontagion  k 
about  tho  sume  in  both.  On  the  other  hand,  Lclchtenstern,  spouking 
agaiiiKi  the  view  Ibal  the  pni-iimococfiia  is  lhe  i-ause  of  ijptdemic  c«n)bro- 
Kjiiiiiil  fever,  BuyN:  "  Pricuuioiiiu  \a  a  ili.>«'ji.«ti;  ftj>reu4l  ovi-r  lhe  eutin>  t>iutli 
aud  aji[iearH  at  ali  tiiueH,  tberu  Ujiii^  uo  land  imuiune  fmm  it.  Epidemic 
meningitis  is  very  raro,  and  in  many  countrica  is  stili  unknown.  Cniupous 
pueuniunia  atiacks  uvcry  age,  the  diapoaition  incruiaing  somoivbat  with 
incruiaing  ago ;  eptdcutio  incuiugiLiH  is  a  diaeaae  which  airecta  cbildreo 
and  young  p^ojih';  )K'y()i]d  115  tberu  is  itlight  disjHvition  to  it.  Croupous 
pnoumonia  haa  a  typiciil  coiirtte  and  a  criaitt;  fpidr_*iiiic  nicuiugilis  has  nu 
eoriiii.    The  compltcAtions  of  the  two  dismaes  are  ditliT^tit,"  ci^'. 

Age. — Children  aud  yoi)ug  adulta  ara  moHt  fn'<itieiilty  afftM^tcd.  Ait  a 
rule  more  Ihan  hulf  the  caaes  are  in  ]H*r«onB  under  ten  year8  of  aga. 

Tho  diflojuse  is  pmbably  mildlj  oontagious,  in  much  the  same  Wfty  aa  is 
pneumonia.and.  as  in  Chat  diai-jue,  tbero  may  bo  rumurkable  house  epidemica. 
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even  when  the  diBease  is  not  prevailjng  in  epidemic  form.  I  have  reported 
a  family  in  which  five  cases  occurred  in  rapid  succesaion  in  one  hcuse 
within  siz  week& 

Sporadic  Cerebro-Spinal  Fbvbr. — Veij  Bpecial  interesi  attaches  to 
this  form,  as  through  it  the  disease  is  kept  alive  in  communities,  and 
it  is  possibl^  a  quite  widespread  type  of  meningitis  in  joung  children. 

According  to  the  Fifty-ninth  Report  of  the  R^istrar-Greneral,  1896,  the 
deatha  from  cerebro-spinal  fever  in  England  from  1877  to  1896,  inclusive, 
only  once  exceeded  50  per  annum.  For  the  decade  ending  1896  there 
were  onlj  233  cases,  against  406  for  the  previous  decade.  In  Scotland 
there  were  only  8ix  deaths  from  cerebro-spinal  fever  in  1895,andfiveinl896. 
In  Irelaud  there  were  76  deaths  in  1896,  and  the  same  in  1897.  In  two 
of  the  large  metropolitan  hospitals  the  figures  were  as  foUow8 : — At  St. 
Bartholomew'8,  from  1860,  cases  with  tne  diagnosis  of  cerebro-spinal 
meningitis  occur  in  the  jears  1872,  1888, 1889,  1890,  1892,  1893,  1895, 
1896, 1897 — 21  in  aU.  In  many  years  the  word  meningitis  aJonfe  is  used ; 
in  otbers  the  words  spinal  meningitis  and  meningitis  simplez.  Ormerod 
(Lancet,  L  1895)  gives  an  ezceedinglj  interesting  report  on  ten  fatd  cases 
from  this  bospital :  4  of  them  occurred  between  March  and  June  1890,  at 
which  time  epidemic  meningitis  prevailed  in  the  eastem  countiea  At  St. 
Thomas's,  since  1873,  cases  with  the  die^nosis  of  cerebro-spinal  meningitis 
occur  in  the  jears  1895  and  1896 — 7  cases  in  alL  In  the  ward8  of  the 
Royal  Infirmary,  Edinburgh,  there  were,  in  1891,  3  cases  diagnosed  as 
cerebro-spinal  meningitis;  in  1892, 2  cases ;  in  1893, 1  čase.  If  the  simple 
meningitis  of  children  (posterior  basic)  is,  as  Stili  and  others  suppose,  the 
sporadic  form  of  cerebro-spinal  fever,  the  cases  are  quite  common.  Barlow 
and  Lee  (Allbutfs  Sistem)  report  110  cases  from  the  Hospital  for  Sick 
Children. 

In  the  large  American  cities  the  sporadic  cases  occur  with  greater 
frequency.  At  the  Boston  City  Hospital.  from  1880  to  1896,  there  were 
39  cases  diagnosed  as  cerebro-spinal  meningitis  with  a  mortality  of  59 
per  cent.  It  is  interesting  to  note  that  during  the  firat  five  months  of 
1897,  when  an  epidemic  began,  there  were  42  admissions — a  larger  number 
than  in  the  previous  seventeen  yeara  That  the  disease  lingers  in  a 
oity  indefinitely  after  an  outbreak  haa  been  the  common  opinion  of  ali 
students  of  the  disease,  and  any  one  who  has  had  a  lai^e  post-mortem 
experience  has  met  with  sporadic  instances  of  eztensive  suppurative 
meningitis  which  he  has  not  been  able  to  regard  as  secondary  to  any 
esisting  condition.  The  Philadelphia  records  are  interesting  in  this  respect. 
As  collected  by  Stilih  from  1863,  the  figures  illustrate  very  weU  the  perioda 
in  which  there  were  slight  outbreaks — namely,  1864-65  and  1872-73. 
Pepper  completed  the  figures  to  1892,  and  Abbott  has  sent  me  the  figures 
up  to  date.  They  Bhow  from  1884  a  progressive  decline  in  the  number  of 
cases,  which  may  in  part  have  been  due  to  more  careful  diagnosis.  From 
that  year,  when  there  were  124  deaths,  there  was  a  gradual  decline,  and  in 
1891  there  were  only  23  deaths.  From  that  year  the  figures  as  sent  me  by 
Br.  Abbott  are  as  follow8 :— 1892,  22  cases;  1893,  35  cases;  1894,  18 
cases;  1895,  17  cases ;  1896,  7  cases;  1897,  10  cases ;  1898,  24  cases ;  1899 
(to  and  including  April  31),  89  cases.  Here,  again,  it  is  interesting  to  eee 
how  quickly  the  epidemic  prevalence  of  the  disease  is  manifest.  During 
1898  the  disease  was  not  recognised  as  prevalent  in  Philadelphia.  In  1899 
a  number  of  cases  occurred,  and  the  deaths  during  the  first  four  months 
were  89. 

Bactsriology. — In  1887  Weichselbaum  found  an  organism  in  cases  of 
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cerebro-spinul  meuingitis,  rcseiubliug  somewhat  tlie  gouocoocus,  which  hud 
speciul  cultuml  )Kx;uliuritics,  and  wliich  hc  regarded  as  the  Bpecific  organiau 
of  Uit:  disea-se.  Tliese  observatioua  wtire  coufirmed  by  Joeger  in  1895,  and 
vrithin  tlie  paKt  few  yean  Cotincilman,  Mallory  and  "VVriglil,  Netter,  Harri«, 
and  othere  have  fullj  confirmed  hia  observations.  The  organiam,  which  is 
knowu  as  the  diplococcus  intracellularut,  or  the  meningococcus,  hafi  a 
diplocoecvis  ronii,  and  lu  the  cover  slipa  luudc  froui  Ihu  exuditte  is  found 
\isualljr  within  llie  polynuclejir  l«urm:yt«8,  many  of  which  are  sLufTed  with 
tiiem.  Tho  or^nism  etains  with  the  ordiDary  reagente  and  is  discoloured 
by  tl»:  Gram  method.  It  grow8  best  on  Lutllers  blood  eerum,  forming 
"  round,  wliitiali,  shining,  viacid-looking  colouics,  witli  smooth,  8hari>ly- 
defined  outlinea,  w)iich  alLain  a  diatneter  of  one  to  one  and  a  hali'  inilli- 
metres  in  twenty-four  houre"  (Councilinan).  It  is  feebly  pathogcnic  for 
auiuials.  Heuhner  and  Councilmuu  have  yx>th  prodiiced  typical  meningitis 
by  inoculaling  culturea  of  the  organisui  benealh  the  s|>inal  meniuges  of 
goat«.  In  chrouic  eaite«  the  orgauiam  iuay  have  disappeared,  thnugh  vre 
Itave  found  it  as  late  as  the  forty-tirBt  day. 

The  pueuuiocooctis  him  beeu  found  fi'equeutly  iu  aBSOciatiou  witb  it, 
iiarticularly  by  Frencb  obaervers.  It  was  found  only  once  in  mj  series. 
In  a  few  instanca  tubercle  bacilli  bare  been  found  iu  Ihe  casca  Theee 
are  prol>ably  instances  of  tubcrculous  meningitis  infected  with  the  cerebro- 
spinal  fcver  during  tlie  prevaleuce  of  the  dmease.  A  jMnul  itf  very  speciul 
interest  relates  to  the  bacteriolng)'  of  t)ie  nimple  meningitis  of  cbiuiren. 
Cr.  F.  Stili,  in  bis  3tu(ly  of  the  ca*«  at  the  Tireat  OrmonJ  Street  Hoepital, 
isolatcd  a  diplococcus  whicb  confomied  in  evei^*  particular  with  tho  diplo- 
eoccus  intracellulaiia.  Contiiinalury  observations  liave  l>cen  more  ruooaLly 
nuide  by  Thursfield,  und  froiu  the  cliniciil  aide  by  Sjtunilby.  Thu  subject  is 
one  whicb  deserves  fiirtlier  Btudy. 

SvMpiOMs. — Mode  o/  Ottstt. — Cereliro-spinal  fever  sets  in,  as  a  rule,  with 
great  abruptness,  and  thu  patient  eoniplains  of  suddcn  headoche  or  is 
nauHeated  ur  boeomes  siek  at  the  slomach  whilc  at  wurk  or  at  play.  These 
Bvmptoras  may  be  follnwed  by  a  chill  of  gi-eat  severilv,  or  ia  children  by 
convulsions.  Certain  8|<eoial  tvi««^  of  the  disease  have  been  deaoribei) 
wluch  niay  be  refciTed  to  liefore  the  flymptom8  are  diacussed  in  detaiL 

1.  The  acutu  fultninant  form,  whieh  appears  to  have  l)e«n  more  eommou 
in  the  early  epidauucs.  The  patient  niav  die  in  from  ten  to  twenty-four 
hours.  or  may  l)ecoine  comatoae  within  a  few  bours  aft«r  the  onset  Death 
may  occur  before  any  esudate  is  present  on  tho  meningos.  and  the  po«l- 
uiorti'm  may  ahow  only  an  intcnse  hy]>LTji-mia. 

2.  The  inUmnittcnt  and  reniillent  tytH\  rhanicteriMnl  by  u  nuirked 
romission  of  tlie  syTuploms  at  the  end  of  a  week  ur  ton  davs,  and  then  a 
recurrence.  Two  or  more  of  thcse  int«tnniaaion8  or  reminsionn  raay  oocur 
befnro  n>covery  or  death.     Some  of  the  oaaea  Huggeat  a  debuite  relapso. 

:t.  The  chnmic  tyi>e,  in  which  the  diseon  peraists  for  many  weekB,  or 
for  thrrv  or  fnur  montns.  Ono  of  my  casea  liv«!  nini'ly  cbiys.  The  paticnto 
l>ccome  cxtreniely  euiatint«!,  and  iisuaUy  die  fruni  exhiiustion. 

4.  The  ubortive  typc.  ])uring  the  prciviilenco  of  epideinicA,  \vritcrs  liavo 
dcHcribtid  r(nnarku)>h!  <uisi«,  iu  which,  after  an  ouiiet  with  lniadacliu,  stifTbom 
of  the  ueck,  juiins  in  tho  limlia,  fever,  and  oven  slight  delirium,  thi' 
^rmptoms  siibside  at  tho  end  of  twcnty-foar  honra,  and  in  a  dny  or  two  the 
patient  is  tjuite  wull. 

Tho  Hyi]iptnniH  in  d<^tatl  mtiy  now  W  cunsidcrcsd. 

NcriHna  Sj/mpUnnn. — Hiuidat^hii  is  tine  of  tlie  ctirliiMit  and  mcMt  OODStant 

kafB&    It  is  ofton  of  a  vury  int«nse  clmrncUn-,  usuallv  fVoatal.  bnt  At 
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timee  general,  and  of  terrible  severitj,  so  that  the  patient  cries  aloud  or 
Bcreams  at  the  slightest  jar  or  if  nii^  attempt  is  made  to  move  the  head. 
Backache  is  lees  comrnou,  though  at  the  onset  patients  may  oomplain  of 
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Cbart  i.— Type  of  continuoua  pyr«zia. 


pain  in  the  back  of  the  neck  and  extending  down  the  spine.  It  m&j  be 
associated  with  spasm  of  the  muscles,  and  any  attempt  to  tum  in  bed  or 
to  Btraighten  the  apine  causea  great  suffering. 

Rigidity  of  the  neck  and  back  ia  rarely  absent.     The  cervical  muscles 
may  be  in  active  spasm,  which  retracts  the  head  so  that  in  extreme  cases  it 


pa!n.    The  ri^dity  of  ih»  ttock  may  I«  of  Ruch  a  gnde  th«l 

itioul  riitty  be  hft^d  tiy  thu  huud  placeU  lieuealh  tbo  oooipuL     Th«re 

111117  be  ao  vxLr(.>iiii*  i^ridv;  of  anhiiig  of  tlie  liatk,  ao  ihat  Lhe  head,  neck. 
i^And  trunk  fnrm  u  Iiirgfi  juri  of  the  ftic  of  a  circie, 
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exteii8or  in  character,  resembling  thoae  of  tetanua  Irritative  lesions  of  the 
cortical  centres  ma7  cause  clonic  spasms  of  the  muscles  of  the  arms  or 
contractureB  of  one  or  both  lega ;  sometimes  clonic  spasms  of  the  muscles  of 
one  side  of  the  face. 

Paraly8i8  occurs  most  frequently  in  the  eye  muscles,  though  it  is  not  bo 
common  as  in  tuberculous  meningitis.  In  some  epidemics  strabismus  has 
been  a  very  frequent  simptom.  Hemiplegia  may  occur,  and  in  several  of 
our  cases  there  was  a  limpness  amounting  almost  to  paraly8i8  of  ali  the 
limbs.  Paraplegia  is  rare,  but  it  may  occur  early,  even  before  there  are 
any  cerebral  symptoms.  Aphasia  may  come  on  abruptly,  and  in  children 
may  persist  long  after  convalescence. 

CutaneouB  hyperae8the8ia  ia  one  of  the  most  characteristic  features  of 
the  disease.    The  patients  dread  to  be  touched,  and  even  when  comatose 
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CUABT  III.— An  lutcnnittent  form  of  temperature. 

will  wince  vvhen  the  skin  is  pinched.  It  is  more  marked  than  in  any  other 
form  of  meningitis. 

Fsi/chical  IHsturbaiices: — There  may  be  only  sUght  mental  confusion, 
which  rapidly  disappBars.  A  very  distressing  feature  of  some  cases  is  the 
retention  of  consciousness  throughout.  A  maniacal  condition  may  occur  at 
the  onset,  to  be  followed  in  twenty-four  or  thirty-8ix  hours  in  the  severe 
cases  by  a  deepening  coma.  In  other  instances  the  patient  is  apathetic 
and  dull  and  Tery  cUfiicult  to  arouse.  During  convalescence  the  mental 
proceases  may  be  very  slow,  and  in  a  few  cases  delusional  in8anity  foUow8. 

Tke  Temperature. — The  onset  may  be  afebrile,  and  indeed  a  patient  may 
remain  so  for  three  or  four  day8  with  the  8ymptoms  of  the  disease  well 
marked.  The  temperature  may  even  be  subnormal.  This  is  exceptional, 
though  it  was  present  in  two  cases  of  the  sporadic  form.  In  the  very 
chronic  cases,  also,  there  may  be  no  fever  toward8  the  close,  or  the  recoM 
may  be  from  OS-S"*  to  97°.  In  the  cases  we  have  had  under  observation 
there  have  been  three  type8  of  fever:  first,  a  continuous  pyrexia  closely 
resembling  that  of  typhoid  fever  (Chart  I.) ;  8econdly,  a  remittent  type,  with 
wide  daily  eicursions  of  from   three  to  even  five  degrees  (Chart   II.) ; 
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lhirdly,  an  intermittent  form,  in  which  Lhera  are  duUy  paroK^sms,  ob 
showu  iu  Churl  III.  \VTien  chills  occur,  the  picture  in  thia  form  may 
resemble  tho  intermittent  fever  of  malaha,  but  the  paros^ems  are  looger 
thoD  thoee  of  tertian  fever.  An  iziTerse  type  of  temperature  is  not  un- 
common,  in  wbich  the  moruing  record  ia  bighest. 

The  J^ulse. — At  the  onaot  it  maj  be  8luw,  or,  at  any  rate,  not  increasad 
in  freqDenof ,  and  even  wheQ  the  temperature  ia  as  high  as  103°  the  pulae 
viaj  not  be  more  thon  85  or  90.  Variations  in  the  pulae-rato  diiring  the 
day  are  commou,  and  at  one  \'iait  the  patieut  may  have  a  rapid,  irregular 
pulse  of  120.  and  sls  or  eiglit  bours  later  it  uiay  be  90  aml  n-giilar. 
Bven  as  late  as  the  sixteenth  day  nf  the  diseaM?,  with  a  temptTutiire  of 
104°,  1  have  known  the  highest  range  of  the  pulse  to  be  from  64  to  72. 
In  a  chronic  čase  on  the  fifty-ntnth  (ky  the  pube  wa8  64. 

Tfi€  Mood. — Leucocylo8iii  vas  present  in  ali  of  our  casea  In  four  tbe 
first  blood  oount  wa8  made  on  the  third  dav,  and  the  leuuucjtoeia  vas 
25,900,  14^00,  40.800,  and  :t2,000  per  cm.  The  first  blood  connt  wa8  made 
on  the  fourth  day  iu  four  cnam,  and  the  leuoocvtoeifl  was  26,1!40,  31,800» 
19,300.  and  7600  jier  cm.  In  only  four  cases  did  the  leucoc^Oes  exceed 
40,000  per  cm.,  and  tbe  maxtmum  count  was  on  the  ninth  dAy  in  a  fatal 
oaae  47,000  per  cm.  The  leucocyto8i9  peraists  eron  in  the  most  protracted 
cases.  Iu  a  lod  who  died  iu  the  twein.h  week  of  the  discaae  tlie  ieucocytea 
vere  23,000  por  cm.  shortly  t«fore  death.  As  a  rule  there  was  no  sptkdal 
reduction  in  tlie  re<l  blnod  corpuscles.  In  one  cojm  a  moderate  aiuemia 
dereloped,  and  in  the  fifth  week  the  red  corpuscles  vere  only  3,100,000 
per  cm.  In  ono  čase  the  diplucoccus  intracellularia  wu  isot&ted  Erom  tbe 
blood  during  life.  * 

Sinn  LesioM. — Herpee  is  as  oommon  in  cerobro-spinal  meningitis  as  in 
pneumonia,  perhapn  more  sa  It  ueuaUy  occufs  on  the  lipe  or  noetrils  and 
may  appearat  the  very  onset.  A  dilfuse  orytiieniA  is  not  inrrequent  and 
may  be  seen  about  the  chest  or  abdomun,  more  oommuulv  about  the  juiut& 
A  jietecltial  mah,  which  wbs  ho  common  iu  tbe  early  epidemica  that  tbe 
diseiu*e  had  the  name  of  spotted  fever,  wa8  present  in  more  than  one-tbird 
of  our  cases.  It  is  common  on  tbe  estensor  surfaces,  over  the  lover  part  of 
the  abdomeo,  and  about  the  joints. 

BešpinUorp  Sgmptovis. — An  acute  coryza  may  occur  at  the  onseL  A 
maoouB  diai;'harge  from  the  noetrils  is  not  uncommon,  and  in  a  number  of 
oases  the  diplocoocas  has  been  found.  The  breathing  may  be  slov  and 
likboured  or  sighing,  or,  when  pncumonia  is  present.  hurried.  Cheyne-Stokea 
breathing  ia  fre^iueotly  obeerved.  The  most  serious  pulmonary  complication 
is  pneumonia,  wnicb  in  many  epidemica  bas  been  noted  with  great  frequency. 
Possiblj.  as  CouncUman  states,  mimy  of  theae  cases  have  bwa  the  ordinary 
meningitis  aasociated  witb  croupous  pncumonia.  In  tbe  Boston  epidemic 
tfaen  vere  vec7  fev  csms  of  pneumonia.  1  n  my  scties  of  twonCy-three  caaes 
there  were  Ihree  cases  of  pneumonia.  In  une  of  them  the  wide8pread  ooa- 
Bolidation  in  tbe  lower  lobe  and  tbe  tubular  breathing,  vhich  we  tbought  to 
be  due  to  pnemonia,  vas,  in  reoLitv,  eitensive  collap«e  of  the  lung. 

IHgcsHre  iStfsUm, — Nausca  and  vomiting  are  commou  sjTnptoma  of  the 
onsei,  nud  voiuitin;;  may  be  one  of  tbe  moet  distreasiug  featurea  throughout. 
The  bovriils  iik  h  nilu  are  constipated.  With  tbe  progress  of  the  diaease  in 
Uie  more  rhrunie  cases  tbe  abdomen  booomes  much  flattenod  cr  ereo 
soaphoid.  The  spleen  is  not  oonatantlj  enlorged,  but  in  many  i«f^*«^**  th« 
edgo  may  bt*  rettdily  felt 

7*hf  Uriju. — Kebrile  albumiuuria  is  common. 

ArthritU. — One  of  the  moet  intoreeUng  oompTicntioDB  of  the  disnse  ia 

~     TOL.  vn  32 
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multiple  arthritlB,  which  waa  aoticed  by  James  Jockson  aad  North  in  Lh< 
early  American  epideiiiics.     It  wa8  present  in  only  lwo  of  our  cases.     I 
may,  as  in  Čase  VII.  iu  our  nenes,  1»  a  multiple  snppiirative  arthritia  of  the 
greatest  mteositj,  so  that  on  the  foiirth  day  of  the  disease  the  patieut 
prescDtcd  the  picture  o!"  uii  ucute  pjiumia  of  tho  greatest  severitv.     Tliere 
wa8  puH  in  the  kuee-joiut«,  froui  whii:h  the  uiemugococcus  waa  isolaled.     In^ 
other  instancea  it  ia  rather  a  periarthritis.  and  there  is  redness,  Bwelling,  and^f 
paiu,  but  uo  suppuration.  ^^ 

Specini  JSenses — £yes. — Slight  conjunctivitis  is  common.  Photophobia  is 
couiuiou.  Raudolph  foiind  Beven  cases  out  of  forl^  with  ^Irabimnua  The 
optic  diec;  Wiis  onnj^fbsLed  in  a  large  pro|K)rt.iun  of  the  ca8<?8,  and  acute  optic 
aouritis  wa8  found  bj-  Rmdolph  in  bik  cases.  Turulent  choroido-iritis  or 
keratitia  may  bc  preaent.  Involvement  of  the  fifth  uervc  at  the  base,  or  of 
the  Gaaseriau  gauglion,  uiay  lead  to  keratitis  or  to  a  puruleiit  iufiltratioa  of 
the  eye. 

/•Jar. — Suppuration  in  the  middle  ear  and  in  the  Iab)*riiith  not  infre-' 
quenUy  leads  to  deafness,  the  most  serioua  Bequel  of  the  disease  in  children 
as  it  not  in.frequeutly  caiiaes  deaf-iiuitiam.  Moos  found  in  8ixty-four  cases 
of  recovery  from  ccrebro-spinal  fever  that  55  per  cent  of  the  persons  were 
deaf. 

DiAGNOSls. — The  foUovving  diseaees  may  at  times  resemble  cerebro-apinul 
fever.  (1)  Malignant  Hmall-pox.  The  intenaity  of  the  headache  and  back- 
acho,  the  early  atupor,  and  tlie  petechiae  may  lead  to  error,  particularly  if 
cerebro-spinal  fever  is  prevailing  at  the  tiine. 

(2)  T^-phoid  fover  with  marked  cercbro-spinal  locaUsatiou.  The  mora 
gradual  onset,  the  gaHtro-intestiual  syuiptom8-,  and  the  rose  spoU  are  im- 
portant ;  but  probab!y  the  two  most  valuable  difterential  points  are  Kemig'» 
sign  and  the  rcBulta  of  the  lumbar  puncture.  I  have  seen  casos  in  ivhich  no 
suapiL-iou  whatcver  of  typhoid  fever  had  bccu  entcrtaiued  uutil  the  demon- 
stration  of  the  i;haracterislic  lusioiis  ul  aulop8y.  Thtire  may  be  the  nioet 
pronounoed  meningitis  8ymptomH,  retnictirm  of  the  head,  clouic  spasms  and 
marked  cutaneous  hyper»8theaia.  Tn  a  čase  last  year  of  this  cbarocter  in  a 
negro  girl  it  wa8  only  the  onset  of  a  parotitis  that  suggested  typhoid  fever, 
which  waH  uonlirmed  post-mortein.  The  Widal  reactiou  may  be  an  important 
aid,  and  we  have  nx:ently  iu  cases  of  very  intenue  infetition  cultivated  the 
typhoid  bacillua  from  the  blood  before  the  Widal  reaction  was  present. 
ijtokea'  stateraent  must  alway8  be  remembered  in  connection  with  the  acute 
fever.  "  There  is  no  single  Dcn'0U3  8ymptom  wliich  may  not  and  does  not 
occur  independently  of  any  appreciable  lesion  of  the  brain,  nerves,  or  gpinal 
oord." 

(3)  Typhu9  fever  presents  manyclose  similaritiea  to  cerebro-spiual  fever, 
and  epideutica  of  the  two  diseaaes  have  cocsisted. 

(4)  The  BD-ealled  cerebral  ly\)o  of  pneuuionia  may  simtJate  clo3ely 
cerebro-spiual  fever.  The  suddeu  onset  vriih  a.  cbill,  the  herpea,  in  children 
the  convulsions  are  most  snggestive.  and  the  meningeal  featurcs  may  80^| 
domiuate  a  čase  that  the  pulmonary  condition  is  overlooked.  It  niay  be^' 
difficnlt  or  impoasible  in  a  čase  of  pueumouia  with  very  ntarked  oorebro- 
spinal  Bymptoma  to  Bay  vvhetlier  there  is  actual  meningitis  present  or  not. 
Here  again  the  lumbar  puncture  and  KGrnig'8  sign  may  be  of  the  greatest 
value.  ^1 

(5)  luHuenza  in  a  few  rare  cases  may  simulato  cerebro-spinal  fever.^l 
Epidemics  of  thn  two  diseases  have  coexifited,  and  Netter  thinks  that  the 
cases  of  ao-called  "  grippal  meningitis"  have  been  instances  of  cerebro-spiual 
fever. 
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IVo  iniportant  aids  in  diagnoeis  have  beon  brought  forvard  of  Ute 
jears,  wlucli  are  of  spccial  iniportaocc  iii  thc  iliuguosie  of  tlie  exi8tcuce  i>f 
memngiti& 

Ka-nig'8  Sign. — \Vithin  the  past  three  year8  we  have  found  thi«  of  tlie 
greatest  poesihle  assistance;  and  I  umy  stty  that  it  lias  been  preeeot  in  aH 
oaaes  of  meningitu  in  which  it  haa  been  lookod  for,  aiid  it  hos  nol  beon  found 
in  any  caae  io  which  muningitia  wa8  uol  preaent.  To  leHt  for  Kornigs  aigu 
the  patient  hIiouM  btt  prop[>e(l  in  l>e(]  in  the  aitting  ])osliire ;  then  on  attempt- 
ing  to  extend  th«  leg  on  the  thigli  tlierc  is  contraction  of  the  I1exorB,  whicb 
prevents  tlie  full  stiuightoniug  of  the  leg.  The  test  eun  1«  c«)uiilly  well 
mndo  with  tho  patient  in  tho  recumbeot  poetnro.  The  tliigh  lb  tlexed  at  a 
right  angle  with  the  tnink  ;  then  on  atteuipting  to  extend  tlia  leg,  if  men- 
ingitis ti«  present,  it  is  imposBihle  to  do  bo,  and  the  leg  may  remain  at  right 
anglea  to  the  tbigh,  as  8hown  beloiv.  NetteKs  explanatioa  of  thc  pbenoiue- 
non  is  aa  foUow8 :  "  In  consequence  of  the  inHamuiation  of  the  uieuingea  tlie 
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■  trtinc  rMilncUon  of  tlx>  t»vm  on  aiurnptliift  to  ntoul  tbr  1^ 


»ta  of  thc  Den'eB  become  irritable,  and  the  flexion  of  the  thighs  upon  the- 
pelviawhen  the  patient  is  iu  the  aitting  poeture  elongat«8  and  eon8eqnentlr 
Btretches  the  lumhar  and  sacml  rootn,  and  thus  increaaee  iheir  irhtfibtlitv. 
The  atteinpt  to  exttind  the  knec  is  insutlicieut  to  provoke  n  refles  »intnirtion 
of  the  nexnn4  while  tho  putieut  liea  on  liia  l>ack  with  the  thigliR  ext«nded 
upon  the  jmlvi«,  biit  it  doe«  »o  whHn  he  uKHumes  a  ititting  postiire." 

Lumhar  Puneture. —  Introduced  by  Quinoke,  this  ha«  proved  of  vorj'  grtvit 
value  in  diagnosifl,  and  we  are  able  dow  to  make  in  umiiy  t-jinefl  n  prompt  de- 
cifiion  tU)  to  the  existonoe  of  meningitis  uud  itaform.  D(ttailit<if  the  tf?ir-hDiqiie 
are  given  elaewhere  (aec  "  Spinal  Cord  ").  It  m  a  aimple  nnd  tjujte  harmlesa 
procedure,  and  in  a  uiajnrity  of  caaes  c-an  be  done  nithout  general  ituu^thesin, 
<irwith  theoidof  a  local  freesiDg  mixture.  In  childrcn.  unleaa  untunN*ioits, 
£6  ia  bost  to  give  a  few  whin8  of  ohloroform.  In  (.4;n-bn>-BpiQal  fever  a  drv  tap 
is  irBry  rare.  Occa*<ioiiaUy  the  needle  iuiiy  t«  bluckittl  wiih  fibrin.  or  a  iiervc 
root  niay  come  din)etly  againHt  the  uriGce.  Puncture  in  the  third  or  fourth 
lumhar  apooe  mny  bo  ne^tive,  while  from  the  aecond  the  fltiid  may  How 
frocly.  The  techuique.  like  othcr  procoduree  of  tbe  kind,  ia  bftti^red  by 
practicc.     Iu  a  Urge  pru|NjrtioD  of  aU  ctAM  wbsD  uumingitbi  i*  prveenl  thu 
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fluid  is  lurbid.  Iii  rare  inulauce»  cleiir  lliiid  iiuiy  be  obtaiuBd  \vheu  uieu- 
ingitis  esists,  or  the  Hiiid  maj  he  turbid  at  one  pnncture  and  clear  ut  the 
next,  ar  it  muy  become  cli::ar  iu  tlie  remarktiblc  reiiiisaions  of  the  disease.  A 
cletir  Ituid  iitay  be  obtained  from  a  punctuiti  in  the  second  luiuUir  interspace, 
wlnlti  l(jwer  Jo\vu  h  turbid  lluid  uiay  1«  withdrawii.  In  a  r«:tiiit  poHt-morteni 
the  tiuid  froni  the  lower  dorenl  and  upper  luinbar  regions  wa3  clear,  and  that. 
from  the  lower  lumbar  and  sacral  regiona  of  the  canal  wa8  turbid,  and  con- 
taincd  utmicrous  HoccuIcDt  luasscs.  Ihe  Huid  should  bc  alloncd  to  Hom-  into 
H  aluriliaed  leat-tube.  Wlieu  tlie  fluid  ia  at  ali  lurbid  there  is  usually  a 
alight  sediinent  and  a  cnagulatiDn  nf  tibrin.  Cnvor-glass  preparations  are 
made  either  directlj  from  the  turljid  fluid  or,  if  the  turbidity  ie  glight  and 
tlie  ccU  elenieuLs  rew  in  nuiuber,  after  it  has  becn  ceutrifugalised.  Cultiirea 
should  be  prepared  at  the  tirne  of  makiug  the  hunbar  puucture  by  allowiiig 
one  or  two  cubic  centiinetres  of  the  Huid  to  tlow  on  to  a  Ldffler  blood-»erum 
medium. 

The  imiouut  oF  fluid  varies  from  a  few  drops  to  130  cc.  Witliiii  certain 
limits  there  is  some  relation  between  the  turbiditv  of  the  tluid  and  the 
soveritj"  of  the  ejmptoms.  In  several  of  our  caees  a  bloodj  Huid  wa8 
removed.  lu  acute  cases  the  orgauisma  are  usually  preseut  in  large 
numbers  in  the  amears.  Tlie  later  the  diseaae  the  leas  likelihoud  there 
is  of  Hnding  the  diplococcus.  We  have  found  them  as  late  as  the  seventh 
week. 

JHagnosis  of  the  M(7iingitu  in  Cerehro-spinal  Fcver  from  other  Formi  of 
3fenin(fiti». — (a)  From  Tuberculous  Menint/itis. — Tht'  abruptness  of  ODSet 
in  c«rebn>-8j)inal  fever,  particularly  in  diildreii,  is  a  most  valuatile  diagnoetic 
point,  as  it  is  in  sucK  striking  contrast  to  the  slov,  insidious  ouset  of  the 
tuberculoua  fonji.  The  ccrebral  sjTnptoms  predominate  in  the  tuberculous 
meningitis,  tlie  spinal  iu  the  cerebro-spimd  fever.  As  the  tuberoulous  form 
almost  Hlwayfl  invndea  tlie  choreiid  plesuses,  there  is  internal  hydr(}cephalua, 
with  an  iucrease  of  the  presaure,  so  that  drowaine88  and  coma  are  common. 
Ono  rarely  aees  in  tuberculous  meningitis,  as  mrty  be  the  čase  with  the  menin- 
gitis of  cerebro- spinal  fever,  a  child  with  weU-prououuced  featui-es  of  the 
diaeFUH!  and  yet  ratioual  and  ubk  to  answer  cjuestions.  Tlie  arlhritis  aud 
the  skin  lesions  are  exceedingly  rare  in  the  tul>erculous  form.  The  lurabar 
punoture  in  the  acute  cases  is  of  the  grejitest  value.  In  a  large  froportion 
of  ali  cofica  the  diplococcus  intracellularia  is  fouud  iu  cerebro-spiual  fex'er. 
The  leuecx;ytoais  ia  rarely  au  high  iu  tulmreidouB  meningitis,  nor  ia  it^^ 
so  pei'8istent.  ^H 

The  simple  meningitis  of  children — the  posteripr  basio~which  is  probably^^ 
Uie  spuradic  form  of  cerebro -spinal  fever,  ia  mucli  more  common  during  the 
first  year  (if  life  thnn  the  tuberculoua,  but  equally  comninn  during  tlie  secoud 
year,  and  above  the  Bw,on(l  year  the  tuberculous  form  is  very  much  more 
frequent  (Barlow  and  Lee). 

(/;)  FrO'f/{  Fneumococcic  Meninffitis. — This  occure  in  three  groups.  First — -1 
meningitis  whiGh  is  a  compliciit.iun  of  lobar  pneumonia.  In  nLany  coses  the 
oondition  is  lateut  aml  is  recogniaed  only  post-mortein,  It  ia  much  more 
freqiieat  in  adults  than  in  children.  Ou  the  other  hand,  the  cerebral  type 
of  pneumonia  with  marked  lueningitic  ayuiptomB,  but  without  mcniugeal 
leaious,  is  inoat  comuian  in  children.  In  the  niBuiugitis  of  pueumunia  s^>iaal 
Bympto]na  are  rare.  Nauwerek;  wlu}  analjsed  twenty-Dine  caaes,  fouud  the 
convexity  of  the  brain  alone  involvod  in  four ;  in  sisteen,  both  cortex  am 
base ;  and  in  seven,  the  cortex,  base,  aud  spinal  cord.  in  onlj  aeven  of  th( 
cases  wa8  there  any  rigidity  of  the  neck  muscles.  Strabiamus  waa  prcsent' 
in  one-fifth  of  the  casea,  ptoais  ouly  ouce.     As  the  spinal  meuinges  are  so 
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nirelj  affected,  the  fluid  obtained  br  luniliar  punctnre  Diay  bo  DOgatiTtf,  «tt 
happened  in  a  recent  čase  tmder  my  čare. 

Secondly— pneumococcic  meningitis  from  local  infcotion.  cilhor  froin  tho 
Doee,  from  the  adjacent  sinuses,  from  ttie  ear,  or  fuUouing  an  injiirv  to  llio 
skali,  or  an  operation, 

Thirdly — primar)*  pneumococcic  meningitis.  This  nconis  to  be  inuoh 
more  commuu  in  France  thaa  in  either  Greal  Hritaiu  or  Aiiiurica.  Of  eight 
cosca  of  pneumococcic  meningitis  in  the  pathologicnl  demrlniiml  of  tho 
Johne  Hopkina  Hoepital,  only  one  vras  primar)*.  The  niagnoHiH  of  this 
primary  form  from  sitomdic  coaes  of  oerebrn-spinal  fever  can  only  bo  mml« 
by  the  lumhar  puncture.  The  pneunioci  kjcus  t-an  u5uaUly  I«  difTerontialtnl 
from  the  diplococous  intraocllularis. 

(c)  From  Pyogefi%c  Mtainijitu, — Thia  ia  almoHt  iuvariably  moondar}*. 
The  cam^a  foUow  injiirr,  or  <xx;ur  in  cnnnecLion  with  diaeiuie  of  the  oar  or  of 
the  noše  and  ita  sinuses.  The  cerehral  ByniptomA  are  marked,  and  thero  in 
rarely  the  charaoteristio  groaping  »eeu  in  oerobro-apinal  fever.  Tlie  ntitio 
groupofcaaes  in  this  seriea  is  most  importanl,  anu  ouu  haa  conManlk  to 
bear  in  mind  the  e^traordinarj  oerebral  nianifcetatioua  ihat,  iuay  be 
ABSOcial^d  with  otitis  media  in  ohildreii.  An  interesting  form  is  whal  niay 
be  oalled  lliu  termina]  variety  of  pyog«nic  meningitiH.  In  (li^bilitatod 
ohildren  and  in  persons  auffering  from  chronic  vasting  diaeoaos  there  may 
be  a  meningitis.  chielly  bnsilar.  which  is  duc  to  the  stivptococci  or  stnpbvlo- 
cucci,  and  wluch  \a  Tery  oftcu  latcut  aud  oouurs  during  the  huit  fuM*  uaya 
or  the  last  week  of  life. 

PRO-ISOBIH. — Meningitis  in  ali  fonns.  iis  seen  in  ordinary  prnotioe,  is  one 
of  the  moftt  fatal  of  dUseosen.  On  the  other  bund.  rtHM)very  fppm  the 
meningitis  of  cerebro-apinal  fever  occurs  in  a  conaiderable  proportiou  of  ali 
caaeft.  The  mortalit;y  inay  be  aaid  to  be  &om  30  to  70  per  cent.  Of  tweiity- 
three  cases  under  my  čare  in  the  past  few  vejini.  nine  dierl.  R«covery  in  a 
oaso  with  ali  th«  feiLtures  nf  a  cerebro-ej>in)tl  ttieningitis  is  in  favour  «f  tho 
diagnosis  of  this  form.  The  postorior  biuio  inenin^til  or  aimple  nKTinngitis 
of  childreu  is  also  characterised  by  a  very  c<»tfderabU*  pnijMirtion  of 
reooveriea — a  [toint  in  favour  of  the  view  Ibat  it  ia  only  a  sporailic  vifcrioly  of 
oerebro-spinal  fever. 

TicKATMKNT. — Carefttl  nursing  i«  most  iniportant.  as  the  {latients  are 
difficult  to  f<%d  and  there  is  a  marked  tendfllicf  to  bed-aarea.  Tbe  diet 
sliould  I«  niilk,  ulhumiu  wuter,  uud  mtAt  brocha.  Stimnlonta  inav  Im  givea 
when  the  heart  geta  feeble,  and  in  aome  instaooe«  we  liiive  n«od  wiLh  Itv^nfiHt 
the  sulcutAoeouB  infusiona  of  salt  aolutioo.  An  ■  iijnitenuitic  trratmcnl  tba 
Vartu  baths,  at  100'  ¥.,  iutroduced  by  Aufreeht,  aru  ijerfia}«  tlui  most 
iKtiafactory.  They  ara  given  everv  three  bour&  In  the  very  emnriatod 
GUM,  with  bed-anrea,  the  potient  may  Ite  in  a  oonlinnons  vrann  )«th.  In 
ooaea  of  moderate  uevenij  the  bath  infly  be  gjven  oulv  throc  timoe  a  day. 

or  medicine«  tbe  oolj  one  that  we  have  fouud  norih  using  in  n|nnm  in 
•orne  fonu,  to  aUay  the  paio  and  to  quiet  the  deliriiim  in  the  more 
caaeo.     Mercury,  the  sohcnrlatea,  and  thn  brouiides  and  irNlide«  have 
extenaively  used.  bnt  it  ia  noubtfnl  whether  they  have  the  slightast  Lofl 
on  the  ooorK  of  tbe  diMoae.     L'rode's  silrer  ointment,  contnining,  u  it  bi 
nid,  IB  per  eent  of  tolable  mctallic  silver,  luu  lieeo  mncb  uaed  by  anme  in 
the  mtvnt  (rpidirmit-.     Ha]f  a  drachm  frir  a  chjld  and  a  drachni  frT  an  ado 
is  niMml  int"  ih«*  <0(in  three  ttmei  a  dar. 

Hoa  tbe  himbur  fmncture  any  tbern^^utic  TulueF  On  thii  izrini 
opiaiooii  difTer.  VTiUiatoa  and  Netl«r  believe  thal  benefirial  effecu  foUo«. 
Wmtworth.  w1km»  9X\mimmM  hu  b«m  ver;  Urge.  ia  KCpiiual  no  tlus  pooU. 
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Id  a  few  instauces  I  think  we  have  seen  decided  relief  foUow  tbe  lumbar 
puncture;  and  Nettcr,  in  papera  more  receut  than  liis  aiticlc  iu  the  Tieentitlfb 
Centuri/  Practice^  has  spoken  most  Hlruiigly  in  fuvour  of  rej)eated  luuiluir 
punctiire  as  i\  tberapeiitic  nieasure.  In  two  instances  in  inr  waj'ds  the 
spinal  meimiges  were  opened  and  drained.     Botli  cuaes  were  lataL 

LITKKA11JKK. — Iii  »ddition  lo  l\iv.  iMfcrcnces  cobtaincd  Id  the  t^st,  thn  rotdsr  niay 
coMult  LKirKTRNsTKRK.  An*/,  meti.  Ifocfinsohr.,  1885,  B»\.  Jti.  ii.  637.— VTKlcusKl-BAPli. 
Fortsehr.  d.  Med.,  1887,  Ud.  v.  j-p.  573  aod  620.— Pkk^-kk.  T€xt-Baok  o/  tU  Theortf  and 
Pract.  n/  Med.,  1893,  tdI.  i.  i».  162,— Jakcikk.  Ihut.  mai.  lt'o<*nwAr.,  1869,  Jiily  20. — 
ROLLiMiuMindALl.]NuilAU.    2.aHee4, 1899,  volt. p.  8&9.— OtiLKU.    XaH««f,  1399,  vol.  i  p.  1999. 
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Mknopausb  is  Clie  tirne  whcu  in  the  human  female  the  aotivitj 
of  the  ovories  huaUy  ceaHes.  It  oocurs,  as  a  riilc,  when  the  woiuaQ 
Ib  ftbout  50  yearrt  old,  and  it  uaually  oooupies  frora  8ix  to  twelvo 
mouths.  It  ia  uharacLeriaed  by  irregularitv  of  the  CHtamenial  perioda, 
Huddeu  flushiiigH,  »nnie  verbigo,  and  by  iiiany  other  varying  luuni- 
festations  of  nen-ou.t  inBtabiiity.  The  degree  of  8everity  of  these 
8ymptoms  varies  mftinly  with  tho  initial  quality  of  the  patients 
nervous  svstem,  as  inlieriled  froui  her  pareata,  aud  in  a  smaller  but  very 
real  degrei;  willi  Ih«  uiri^uinstances  (if  htjr  life.  A  \voiuan  \vho  iuherits  a 
gfiod  and  stable  nervoii-s  orgaiiisiition  and  wh(i  has  alKo  led  a  mtiunal, 
active,  and  temperate  life.  di>es  not,  aa  a  rule,  suffer  anvthing  more  than 
elight  or  tcmporary  discouifurt  at  tlie  lueuopaiise.  But  if  sho  inherits  an 
unstable  uervous  8ysteui  which  is  ready  tu  break  dowu  undersireas  of  auy 
kind,  and  if  in  addttinn  she  has  had  many  worrieB,  atid  lia«  taken  very  little 
out-d<Hir  exercitte;  if  she  has  had  ton  little  sleep,  tm)  little  reoreation,  and 
po8aibly  more  winc  than  she  necds,  the  result  ia  frequently  a  more  or  lees 
uomplete  upset  of  lier  uen-ous  «quilibrium.  Uuder  sucb  conditions  a 
clmnge  from  uiie  staga  of  development  to  anothcr,  which  aliould  be  a  uunual 
proceas  giving  no  Kerioiia  trouble.is  transformed  into  a  grave  departtire  from 
health  or  even  into  completo  mental  disturl>ance.  (See  "  Climacterio 
In8amty.") 

The  menopauHe  ia  said  bo  be  natiiral  when  it  haa  not  been  caused  by 
o|>erative  interference.  When  the  ovarie«  have  been  removed  hy  »[leration 
the  resulling  menopause  is  describcd  os  urtiticial.  Ilere  the  catumenial  Iobs 
is  arreatcd  and  the  other  Bymptoms  of"Ghauge  of  life  "  are  present,  but 
usuaUy  iu  a  uiore  marked  degree.  The  Bymptoms  are  more  severe  becauae 
the  rate  at  whieh  the  change  in  the  activity  of  the  ovaries  has  l»een  mado  is 
much  more  rapid  than  it  ia  in  normal  conditions.  In  a  natural  menopause 
there  is  a  beneticont  ahaenco  of  haate.  Tbe  chango  cifecttd  is  spreod  over 
inauy  montliH,  aiul  in  a  large  prn])(irti(>n  of  womeu  it  iiuds  them  in  good 
general  liealth  and  witli  fairly  well-balancod  ncrve*.  \Vbatever  it  is  tbat 
the  ovaries  have  hitherto  contributed  to  the  general  well-bcing  of  the 
individttal  is  ut  the  menopause  lost  by  8low  and  irregnlar  eteps.  Nerves, 
blood-vessels,  and  tiusues  huve  tiuie,  day  by  day,  to  adjust  thcmsclvcs  to  a 
new  order  of  things ;  phy8io]ogicji.l  compensation  is  established  ;  and  in  many 
caaes  ho  perfoct  is  the  process  that  the  woman  is  in  better  hoaltb  after  the 
menopause  than  she  \va3  before  it.  She  bas  pnid  her  tax  to  humauity  and 
she  is  now  frce  from  calls  of  tlial  kiud  ou  her  strength  and  activity.  But 
in  the  artifjcial  inenopanae  the  change«  which  nalure  iateuded  should  be 
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A  over  monlliH  are  prodiiced  by  the  sui^eon  in  half  an  hour,  iind  thera 
Uin  addition  the  nervous  ahock  of  a  capital  ouenition.  The  pulicnts  have 
usually  also  had  years  of  sutTonng  and  Uavo  Men  oompeUeU  to  lutul  livtw 
incooHistent  vdth  ucrvous  health  or  stabilitj.  It  is  not  iiec»8iary  to  wond«r 
ut  the  jp-eater  eeverit)*  of  the  reaulting  BjiiipUmu.  Evhd  in  the  urtitioial 
inenoftanae,  howevi^r,  there  is  a  wide  range  of  variation  iu  the  olHierved 
s^mptoms,  and  it  would  be  aD  exa^geratiou  to  aay  that  iu  ali  ouoti  tba 
discomforts  are  considemble.  Mauf  patiente  sullUr  uu  more  after 
ablation  of  their  ovariee  tfaiui  woiueu  commonljr  do  ot  Iho  natunil 
menopanse. 

The  phy8iology  of  nionstruation  is  dealt  with  el^ffliere  (see  "  Meostrua- 
tioo  ").  Manjc^utlictiD^  theorie«  havo  i)eoit  Bot  forth  as  to  the  exuct  uhore 
takea  by  the  ovuriesi  und  the  utcnis  in  ttie  prudiictiuu  of  nienntruutiua,  und 
it  caunot  be  said  ihut  uuauimity  of  npinion  hiun  lieen  yet  nuiclicd.  l^rob- 
ably  the  truth  is  that  both  utenis  und  ovories  are  active  agents  und  Ihat 
there  is  some  Den'ouB  mecbanism  not  yet  nnderstood  linking  the  two 
togethor  and  comhining  them  for  the  requircd  phjaiolo^icn)  reault.  Tho 
retcntion.  of  one  ovar)*  or  of  part  of  ono  has  sutHced  iu  niany  cumob  to  keep 
ap  the  fuuction  of  Dienstruation.  \V'hi-u  tliu  uU-tub  is  rumovod  and  tbo 
ovaries  or  one  ovary  ia  left,  meuatruation  iH  urreflle<I,  but  tliu  othur  fiymptoiua 
of  the  menojHinHe  do  not  ariao  till  the  tirne  comea  for  tho  m'arian  ncrvvH  to 
p«»  into  the  Htage  of  quieacence.  There  is  here  a  kind  of  "  liotiliotm" 
monopauae.  There  is  no  menstniatioD,  but  there  are  Done  of  the  HyQiptoinA 
of  vaso-niotor  and  other  uerve  dislurbanoe  commou  in  u  uaturul  meuotAuia. 
This  is  reniarkuble  in  view  of  the  fiu^t  thiit  a  eonudorablu  numlier  oi  caasa 
have  lieeu  collected  hy  Ooodell  in  which,  witli  nidimeototj  And  quit«  itn- 
developed  uterus  and  no  vagina,  there  have  1>een  markod  ZDenstnul  nioliuiina 
and  sufTcring  whicb  haa  oiily  been  relieved  by  the  romoval  of  nnall  and 
ill-developed  ovariee:  (1)  Can  it  have  been  that  iu  thoMi  caaea  the  HuHuring 
w&s  ft  pure  DBiiralgia  due  to  the  imperfection  of  the  ovaries  rather  than  to 
their  presenoe  ?  On  the  other  bana,  in  supimrt  of  tho  leading  part  plaved 
by  thu  ovaries  ve  have  tiocn  told  of  oosus  (2)  iu  which  uionstruutiun  liait 
been  maintaiued  und  au  urtiticial  menopaune  averted  by  tUv.  tnin^plunUlion 
of  an  ovary  from  oue  wonuui  to  another  aflar  the  abUtiou  of  liotb  ovaries 
for  disease. 

A  further  important  point  in  whQt  maj  be  callod  the  nntural  historj  of 
the  moDopauae  is  the  corn.>lalion  wbivb  uppcunt  to  ejust  botween  the 
devolution  of  the  uterus  and  of  the  ovarios.  At  the  uicnopauao  both  Oivik 
orgaiis  are  going  oat  uf  tivtive  life  into  Uie  re«ting  or  pMnvo  condiliou 
which  beralds  eenile  cbange&  l*liey  grow  old  tog^hor.  but  the  ut^mfi 
appareotly  becontes  old  aooner  tliao  the  o\'arie(L  It  itrikes  work  earlior. 
It  18  exceptionaI  for  a  vroman  to  bear  a  rhild  aftisr  aha  is  44  or  4ri.  If  abe 
oonceives  as  late  os  this,  vrbiob  ahe  not  verj  nrtAj  does,  tho  chancun  are  abe 
vili  miaoury.  Tbe  ovaries  h&n  vo  st  vork ;  tbey  have  d«r«lopM  •  garm 
«tU  whivh  haa  been  oep«bIe  of  beiuL;  frrtiliwd,  Uut  whi'  *  '  oEf  pre- 

tnaturvljT.     It  auy  be  that  tbe  fault  lien  with  Lhn  fvruM^  .  tlutl  iu 

ritality  in  poor  and  that  it  di««.  Kut  it  uuiy  alM  tie  that  Uie  uterne  be« 
gnivn  old  and  that  it  is  no  longer  capable  of  goiog  througb  tbe  ojote  (4 
oluui^  reqaiTed  in  child*bearing.  Tbe  lover-fpule  functiou  of  meostnui- 
tion  oatUel«  child-beuiiig  tnr  fire  or  mx  jmn.  Tbe  ovaries  eeett  to 
snpfdjr  the  eseential  nerre  ituniiloa,  and  tbe  atenu  the  chonged  maeoae 
aembrmae'  tbrough  which  the  bk)od  tndeft 

Tb«  poDukr  nouoa  thut  tbe  menopeiMe  oeeoni  eerij  Iu  those  who  bt^gui 
nenatnuil  life  eariy.  aod  tlut  tJiirty  ytmi9  la  aboot  tlia  general  tiin«  for  Om 
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catamenia  to  recur,  aeems  to  be  baseless.  It  is  a  myth  that  bas  obtained 
widespread  credence  in  spite  of  much  ezperience  which  is  directly  opposed 
to  it.  The  tirne  at  which  puberty  arrives  is  partij  a  matter  of  race  and 
climate ;  but  it  is  also  greatly  influenced  by  the  health  and  vigour  of  the 
individual  woman.  In  childhood  and  youth  constitutional  vigour  8howB 
itself  by  the  development  of  mind  and  body  being  at  any  given  age  in 
advance  of  what  is  usually  seen.  A  8pecially  fine  child  of  Bix  year8  of  age 
is  bigger  and  cleverer  tban  most  children  are  at  eight  or  nine,  and  so 
onw£uds  the  same  thing  is  seen  up  to  maturity.  Women  of  exceptionally 
good  phy8ique  develop  not  only  more  perfectly  but  earlier  than  the 
average,  while  those  of  a  distinctly  poor  type  are  behind  their  age  in  tirne, 
and  are  often  permanently  behind  in  the  quality  of  their  development. 
Many  healthy  young  vromen,  even  in  England,  begin  to  menstruate  before 
they  are  twelve  and  are  none  the  worse  for  it.  When  nearly  forty  years 
later  they  turn  the  corner  of  mature  life  and  begin  the  downward  path, 
their  vigour  8how8  itself  by  keeping  them  younger  than  their  age,  and  they 
do  not  have  the  menopause  even  as  early  as  delicate  women  who  reached 
puberty  at  16  or  17.  The  rule  in  this  respect  is  that  vigour  means  a 
prolongation  of  the  power8  of  mature  life,  and  that  feebleness  goes  with 
late,  difficult,  and  often  painful  menstruation,  and  with  an  early  menopause. 
This  view  accords  with  the  other  fairly  familiar  observation,  that  in  women 
who  have  the  menopause  early  it  usually  lasts  longer  and  is  the  cause  of 
more  serious  discomfort  than  it  is  in  women  who  get  it  at  or  about  50.  In 
exceptional  cases  the  menopause  occurs  in  quite  early  adult  life.  The  writer 
bas  seen  it  appear  at  28  and  at  31,  and  has  heard  of  stili  earlier  cases. 
Usuallj  the  subjects  of  extremely  early  menopause  have  either  had  some 
great  shock,  or  a  long  exhauBting  illness,  or  menstruation  has  come  on  very 
late  and  has  always  been  scanty  and  irregular.  Occasionally  the  menopause 
immediately  follows  a  parturition,  and  in  this  čase  it  is  probably  due  to 
superinvolution  of  the  uterus.  In  profound  ansemia  and  in  many  consti- 
tutional diseases  the  catamenia  are,  as  a  rule,  absent,  but  there  are  in  these 
cases  uone  of  the  other  ordinarj  aymptoma  of  tlie  menopause,  no  fiushea,  no 
nervous  disturbance.  The  patienta  lose  nothing  because  they  have  nothing 
to  spare.  It  is  probable  that  the  circulation  is  too  languid  to  respond  to  the 
ovarian  stimulation,  and  that  the  ovaries  themselves  are  not  at  fault. 
When  in  these  cases  the  quaUty  of  the  blood  is  favourably  changed  by  iron, 
arsenic,  etc.,  the  loss  reappears.  In  the  presence  of  uterine  fibroids,  on  the 
other  hand,  the  menopause  is  often  unduly  postponed  It  may  be  delayed 
to  55  or  56,  or  even  later,  and  this  in  cases  where  the  patient  is  for  part 
of  each  month  profoundly  ansemic  from  the  8everity  of  the  loss  she  has  to 
bear.  Pos3ibly  in  these  cases  the  blood-making  power8  are  above  par,  as 
they  are  thought  to  be  in  hfemophilia,  and  that  the  same  abnormal 
nutritioual  stimulus  which  leada  to  the  formation  of  the  fibroids  keeps  the 
ovarian  nerves  active  to  an  unu8ually  late  aga  The  fact  that  the 
menopause  is  so  often  greatly  delayed,  in  the  presence  of  uterine  myomata, 
has  a  practical  bearing  when  considering  the  propriety  of  advising 
hy8terectomy  for  menorrhagia  due  to  fibroids  in  a  woman  of  44  or  45.  A 
condition  which  might  be  borne  patiently  for  a  short  tirne  would  practically 
do  away  with  much  of  the  value  of  life  if  it  is  to  last  for  ten  or  more 
year8. 

There  seems  to  be  no  clear  evidence  that  the  ovaries  form  any  "  intemal " 
secretion  of  great  nutritive  value,  or  that  they  manufacture  anything  at  ali 
comparable  in  importance  with  the  secretions  of  the  thyroid,  pancreas,  or 
suprarenal  capsules.      The  disturbance  seen  at  the  menopause  ia  nervous 
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rather  thun  Dutrittoaal  or  chemical.  Il  is  alao  more  or  lesH  teiujiorar/  lu 
tbe  great  uiajorit^r  of  tianen,  and  Hveii  the  arlificial  nienopause  in,  aa  a  nile, 
in  time  recovered  from.  As  oppoeed  to  thi«  view,  however,  there  ia  the 
teodencj  to  put  on  flesb,  which  so  often  coincides  with  thu  mcuopauso,  uud 
wliich  seeius  to  be  dircctly  rclatt-d  to  iDactivily  or  impt^rfecl  developtnenl  of 
ibt!  ovaneB.  Tbe  ejcacl  mude  iu  vvhicli  the  iutlueuce  of  tbe  ovariM  tuakfle 
itaelf  felt  on  nutrition  ia  ntill  far  froui  clear.  Perbapa  tbe  woniii  tbin^  tbat 
can  be  aaid  of  tho  menopause  i^  tbat  it  indicatee  and  beralds  the  wetiriDg 
out  or  tbat  part  of  tbe  organism  wbicb  is  speciaUj  connocted  witb  the 
niaturity  of  tho  individual,  and  tbat  whcn  \vearing  out  be^rina,  ulber  signs 
of  tbe  de^neration  of  tissuea  luiiv  uut  be  luiig  in  appearing.  It  mema,  too, 
aa  if  the  organa  Pi>e(:iiiMy  concemed  with  tbe  tiienopaiisa — i.^.  tho  ovariea, 
utenis,  and  majiiiuary  slands — are  unii8iiaUy  prone  to  derelop  degenerative 
or  molignant  diaease  wben  tboy  approacb,  or  bave  rocontl)'  pasfied,  tlie  term. 
of  tbeir  aclive  functioual  life.  H  is  uselesa  to  speculiile  as  to  tbe  meaninff 
of  tbis  till  aome  soHd  knowledge  liaa  been  gained  aa  to  the  real  natnre  oF 
malignaut  disease.  It  is  not,  however,  neccssarj  to  assume  tbat  the 
menopauae  ia  tlie  (»uae  of  aucb  diaea8&  They  uiay  buth  be  reaiilta  of  ona 
antecedent  condition,  tbat  of  wearing  out  nr  degenemtiou,  and  the^  may 
DOt  be  in  any  otber  way  connected.  Practically,  the  great  proneneea  of 
woiuen  near  the  climacteric  to  malignant  diaease  should  ne%'er  for  a  moineut 
be  foTKotten.  It  is  tbe  gnivest  of  mistakes  to  attribute  boHtilv  and  villiout 
carefiu  exainination  everrtbing  that  ia  abnurmal  in  voiuen  t)etwuen  45  and 
50  to  the  menopauae,  and  to  ignore  tbeir  great  liabiUty  to  seriouB  organio 
disease.  MaDy  precioua  livcs  are  wasted  evei7  year  by  ORSuming  tbat 
8}'uiptouis  whiub  call  for  most  carcful  and  tborougb  examiuaUon  nmy  safelr ' 
be  treatod  aa  uf  no  c'uuitequence  beuiuM}  the  meuu|»auae  ia  probublr  at  hano. 
Every  caae  of  abnormal  uterine  ba^morrbage,  for  inatance,  nugTit  to  l»e 
stndied  as  oorefullj  in  a  vrnman  of  47  as  in  one  of  30.  The  meucpauae 
sbould  never  be  oredited  aa  the  eflective  causo  of  any  aerioua  objuutivei 
Hyinptom  iu  thu  absence  of  dircct  and  painstaking  invustigation.  Tbe 
dingnoeis  of  "  ohaoge  of  life "  ia  a  very  refuge  of  tbe  dcatitute  to  tbe 
indolont  and  ignorant,  and  aa  sucb  it  should  be  ahunued  with  čare  by  ali 
bonust  practitioners.  This  is,  howeTer,  consist^nt  with  admitting,  whicb 
mav  freely  be  done,  that  abnormal  hoemorrhage  maj  be,  and  often  ia,  due 
8olely  to  tbe  irregular  condition  of  tbe  titeriae  uirculation  during  tbe 
mennpausp.  Vasii-inot^ir  ireakneBs  may  lio  tho  aole  cauae  of  cougestion 
vrhieb  Icads  up  to  aerioua  bnmiijTrhage.  Ali  tbat  ia  dow  urged  ia  tbat 
urganic  duHsaae  should  be  carofully  lookod  for,  and  that  tbe  menupause 
nhould  not  ha  invokud  aa  tbe  aufficicut  cauae  of  import&nt  ayinptonta  in  tho 
obsenoe  of  careful  examinatiou.  Xext  in  importanoe  to  tbe  liability  of 
woinen  at  this  age  to  malignant  disease.  and  to  the  strain  it  put«  upoo 
their  nervous  stAbility.  is  the  fact  that  in  a  largo  number  of  auvH  ibe 
menopaiise  is  MsociatMl  wilb  thu  comiuencuiueut  uf  rheuniAtuid  artbritia. 
Here  again  va  aball  uot  bo  able  lo  trsce  tbe  exaot  connoction  tiU  thaj 
minute  patbology  of  rbeimutuifl  artbritia  haa  htjvn  niade  out  much  mora 
cl«irly  than  it  is  at  preeent.  Whotber  the  primary  fault  ia  nervous,  or 
nutritioual.  or  chemical,  we  do  not  yet  know.  i*raoticaUy,  it  ij«  tiniMirtnnt 
to  be  alerl  in  rti-oguisiu;;  the  e>irly  and  more  curahle  stej^  of  tbia  trmble 
diMaae  and  to  troat  it  Mfrioualv  fruin  tliti  firat  Muiy  came  of  rbeoioMoid 
■rtbritia  oao  be  abfuiluti-'ly  ouretl  if  unt  neglocted  in  the  fini  we(^  of 
symptumft.     (See  "  Uheumatoid  ^Vribritia.") 

TrttUvuiU, — The  diagnoaia    being    mode,  and   oll    tOructaral    diseeee 
oliminated.  the  indication  ia  to  tusiat  nature  Lo  re-e«tabliah  Derrou*  uid 
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vascular  equilibrium,  and  for  this,  hygiene,  interpreted  8omewhat  broadly,  is 
usuallj  sufficient. 

The  patient  must  be  instruoted  and  encour^ed  to  put  a  little  less  than 
hitherto  into  her  BTStem  and  to  take  a  little  more  than  before  out  of 
it.  AU  the  organa  of  elimination  must  be  kept  well  up  to  their  work. 
'Warm  bathing,  fteah-glove  rubbing,  mild  lazatives,  an  occasional  blue  pili, 
plentj  of  fresh  air,  a  simple  and  Bomewhat  spare  dietaij,  long  nigbts, 
and  a  little  patience,  are  in  ordinary  cases  ali  that  is  wanted.  Alcohol,  even 
in  moderate  doses  and  in  the  mildest  form,  is  much  better  avoided.  When 
a  atimulant  is  really  indicated,  quinine  and  strjchnia  with  b7drobromic 
acid  ansvrer  the  purpose  adequatel7,  and  these  remedies  have  the  merit  of 
not  being  seductive. 

In  cases  of  more  severitj,  where  the  vascular  and  nervous  sjstemB  are 
at  ali  8eriou8ly  disturbed,  mild  purgation  foIlowed  by  a  short  course  of 
bromides  and  a  fairlj  long  one  of  Liq.  ferri  perchlor.,  combined  with  Iiq. 
amm.  acet.,  will  usually  quickly  give  relief.  In  climacteric  melancholia 
good  results  seem  to  follow  far  more  quickly  from  eliminating  agenta — 
especially  from  piL  hydrar.,  in  moderate  doses  every  other  night,  and  a 
saline  every  moming,  for  ten  or  twelve  dayB — than  from  tonics.  In  ali  grave 
cases  of  nervous  disturbance  at  the  climacteric  it  should  be  borne  in  mind 
that  many  thinga  often  conspire  with  the  menopause  to  break  down  the 
equilibrium  of  the  nervous  syBtem  even  of  the  educated  and  comfortable 
classes.  The  mother  of  a  lai^e  family  bas  by  no  means  a  very  easy  life 
wben  she  is  about  50.  Her  growing-up  chilchren,  even  if  in  ali  important 
respects  aati8factory  and  dutiful,  often  work  her  much  harder  than  as 
nursery  children  they  did  twenty  year8  earlier.  She  has  many  to  think 
for  and  to  suit.  The  house  is  rarely  quiet ;  each  son  and  daughter  brings 
friends :  the  duty  of  combining  ali  the  party  and  making  the  domestic 
machine  move  on  oiled  wheel8  is  the  mother's.  The  constant  large  parties 
at  meals  are  a  fatigue.  The  family  hoUdays  give  her  no  rest.  It  is 
more  trying  to  carry  on  life  in  lodgings  or  in  a  country  house 
than  at  home,  with  a  larger  party  and  often  fewer  servants.  For  a  patient 
so  placed  there  is  absolutely  nothing  so  good,  when  she  want3  it  and  when 
it  is  possible  to  order  it,  as  a  real  holiday,  away  from  her  family,  and  with 
no  duties  and  no  housekeeping.  A  month  at  Buxton  or  any  similar  plače, 
under  conditions  of  absolute  rest,  is  of  the  greatest  value.  Where  getting 
away  from  home  is  impossible,  as  it  too  often  is,  the  patient  should  be 
induced  to  follow  for  a  time,  8ay,  two  or  three  months,  definite  rulea  of  life, 
which  should  include  at  least  two  hours  of  complete  quietne8S  and  solitude 
each  day,  long  nigbts,  and  three  or  four  large  warm  baths  each  week.  Our  aim 
is  to  find  the  conditions  which  favour  or  permit  the  readjustment  of  the 
nervous  and  vascular  equilibrium,  knowing  that  in  almost  ali  cases  nature 
will  accomplish  this  if  not  hindered  by  interfering  circumstances. 

LITERATURE.— 1.  Goodbll.  Trans.  American  Gyweeol.  Soe.  vol.  xxiii.  1898,  pp.  884, 
389,  394.-2.  Brit.  Med.  Journal,  Jan.  1899,  p.  1297  ;  Armr.  Jour.  Obstelr.  1899  ;  Brit.  Med. 
Journal,  Jan.  1900,  p.  341. 
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the  Victoria  Hospital  for  Childrcn ;  H  M,  Inspcctor  of  Anatomy  in  England  and  Wale5  ; 
Editorof  "Gray*sAnatomy,"etc,,  etc    Medium  8vo,  wilh  440  Illustratiuns,  ii96pages.  $6.00" 

*.*  '1'his  book  ma)-  be  regarded  as  the  outcome  of  the  eiperience  of  a  hospital  surgeon 
and  teachcr  for  nearl)'  thirtv  years.  It  tias  be«n  written  iiiainly  for  students  ;  bul  it  is  hoped 
that  practitioners  will  find  it  a  useful  work  of  reference  ;  not  too  bulky,  but  containing  a  con- 
cisc  and  practical  account  of  surgical  injuries  and  diseases,  the  signs  by  which  they  majr  be 
recognized.  and  the  appropriate  treatment  to  be  adoptcd  for  their  cure,  Most  of  the  tllustra- 
tions  have  been  drawn  speciallj-  for  the  work.by  Dr.  Goldsmith,  a  pupil  of  the  aulhor*s,  aod 
it  is  hoped  thev  will  form  an  attractive  feature  of  the  book. 

■,"  A  proupedms  of  tkt  wori,  tvith  sfetimen  pages,  may  he  kad  on  afflitatioM  to  tkt  puHhkfrs. 


ASHBV,  WRIGHT  and  NORTHRUP. 
The  Diieases  of  Children,  Medical  and 
Sur^cal.  By  Henry  Ashbv,  M.  D. 
(lx>nd.),  F.R.C.P..  Physician  to  the  Gen- 
eral Hospital  for  Sick  Children,  Manchester, 
and  G.  A.  Wright.  B.A..  M.B.  (Oxon.), 
F.R.C.S.  (Eng.),  AssisUnt  Surgeon  to  the 
Manchester  Roval  Infimiary  and  Surgeon 
to  the  Children  s  Hospital.  Fourth  Edi- 
titm.  Edited  for  American  Students  by 
WiLLlAM  Ferrv  Northrup,  A.M.,  M. D., 
Professor  of  Fediatrics,  Uellevue  Hospital 
Medical  CoUege,  Attending  Physician  Kew 
Vork  Foundling,  Willard  Parker,  and  Pres- 
byterian  Hospitals,  etc.  \Vith  about  200 
Illustrations.     8vo.  $5.00* 

ASHBV.  \Vorks  by  Henrv  Ashbv,  M. D. 
(Lond.),  Phvsician  to  the  Generali lospital 
for  Sick  Ctiildreo,  Manchester;  fonnerly 
Demonstrator  of  Physiology,  Ltverpool 
School  of  Medicine. 

Health  in  the  Narserj.  \Vith  35  Illus- 
trations. Crown  Svo.  ti*  25 
Notes  on  Phjsiotogj.  Scventh  Kdition, 
thoroin;hIy  Revised.  \Vith  14S  Illustra- 
tions.    l2mo.     427  pages.                   $i-5ot 

BENNETT.  \Vorks  by  \Villiam  M. 
IJk.snett.  F.R.C.S.,  Surgeon  to  St. 
Geor^e's  Hospital. 

Cltnical  Lectnres  on  Varicoie  Veins 
of  the  Lower  Eztremities.  \Vith  3 
Pliites.     9vo.     112  pages.  $3.0ot 

On  Varicocele.  A  Practical  Treatise. 
\Vith  4  Tables  and  a  Diagram.  Svo.  113 
paiji-s.  $l.75t 

Clinical  Lectnres  on  Abdominal 
Hernia.  \Vith  12  Diagrams.  Svo.  365 
pages.  $2. 50* 

BRODIE.  The  Easentials  of  £xperi- 
mental   Phjrsiologj.      Kur  tht;    Usc  of 


Students.  I!y  T.  G.  Bkodie,  M. D.,  Lect- 
urer  on  Physiolc^y,  St.  Thoma3's  Hospital 
Medical  School.  \Vith  numerous  Plates  and 
Diagrams.     Svo.  $a.oo* 

CELLI.  Malaria,  According^  to  the 
New  Researchei.  By  Professor  Angelo 
Celli,  Dircciortff  the  Institute  of  nyBieoe, 
Universityof  Rome.  Translated  Irom  the 
Second  Italian  Eilition  by  JoilN  JosErii 
KvkE,  M.R.C.P.,  L.R.C.S.  Ird..  D.P.H. 
Cambridge.  With  «n  Introduclion  by  Dr. 
Patrick  Manso.v,  Medical  Adviser  to  ihe 
Colonial  Office.  \Vith  Maps  and  Illustra- 
tions.    Svo.     399  pages.  $3.00* 

CLARKE.  \Vorks  By  J.  Jackson  Clarke, 
M.B.  (Lond.),  F.R.C.S..  Assistant-Surgeon 
to  the  N'orth-\Vest  I/^ndon  Hospital. 
Post-mortem  Ezaminationt  in  Medi- 
co-Leg^al  and  Ordinar7  Caaes.  With 
Special  Chapters  on  the  I.egal  Afmects  of 
Post-mortems,  and  on  Certificates  of  Death. 
I  Smo.  $0.901 

Sarfical  Pathologj  and  Principlet. 
With  194  Illustrations.  Crown  Svo.  458 
pages.  $3.00* 

COOKE.  \Vorks  by  Thomas  Cookk. 
F.R.C.S.  (Eng.).  U.A.,  B.Sc..  M. I). 
(Pariš),  late  Senior  Assistant  Surgeon  to  the 
\Vestminster  Hospital. 
Tablets  of  Anatom;.  Beint;  a  Sjtinpsis 
of  Dcnionstriitions  givcn  in  tlio  \Vestniiii- 
sttT  Hospital  Medical  Schfxil,  E!cv».'nth 
Kilitiiiii  in  Thrft'  Parts,  ihoroughlv  brou^jht 
lip  to  <lali-.  anii  with  uvi-r  70«)  Illiisiraiinns 
from  ali  the  b<si  snurcts,  British  aiiil  l-or- 
«-ign.     PoM  4t(). 

I'art  I.      Tlic  II.111.S.  Sa.fo* 

Part  II.  I.initis.  Ahrlonirn,  IVlvis.  [l-go* 
Pari  III.      EltJrtaiiii  Nok,   Mii>r.i\,  firain. 

$.1.50» 
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COOKE—continued. 
Aphorisms  in  Applied  Aaatomj  (or, 
Anatomv  for  tbe  Fina)  Examinations)  and 
OperatiTc  Surgerj.  Including  loo  Typi- 
cal  VivS  Voce  Questioiis  in  Surtace  Mark- 
ing,  etc.  Being  Notes  of  Demoostrations  to 
his  Surgery  Class.     Crown  8vo.         •i.25t 

CURTIS.  The  Essentials  of  Practical 
Bacteriologj,  An  EIementary  I^boratory 
Book  for  Students  and  Practitioners.  By 
A.  J.  CuRTis,  B.G.  and  M.D.  (Lond.), 
F.R.C.S.,  Formerly  Assistant  to  the  Pro- 
fessor  of  Patholog>-,  Univer5ity  JZollege, 
London.  'Wtth  133  Iltustrations.  8vo. 
pp.  xvi-2g2.  $2-50* 

DAKIN.  A  Handbook  of  Midwifer7. 
By  WiLLiAM  Radford  Dakin,  m. d., 
F.R.C.P..  Obstetrical  Physician  and  Lect- 
urer  on  Midwifety  and  Diseases  of  Women 
to  St.  George's  Hospital ;  PhysiciaQ  to  the 
General  Lying-in  Hospital,  etc.  With  400 
Illustrations,  nearly  ali  of  whicb  are  orig- 
inal.    Large  Crown  8vo.  $4. 50* 

DICKINSON.  Works  by  W.  Howship 
DiCKiNsoN,  M.D.  Cantab.,  F.R.C.P.. 
Physician  to,  and  Lecturer  on  Medicine  at, 
St.  George's  Hospital,  etc. 

The  Tongue  as  an  Indication  of  Dis- 
ease  :  being  tbe  LumUian  Ltctures  deliv- 
ered  at  tbe  Roval  College  of  Physicians,  in 
Marcb,  1888.  Witb  4  Colored  Plates  and  7 
Wood-cuts.     8vo.    122  pages.  $2.5of 

Occasional  Papers  on  Medical  Sub- 
jects.  1855-1896.  With  Diagrams  and 
Illustrations.     Sva     247  pages.         t4-oof 

ENCYCLOP.«DIA  MEDICA  :  A 
Concise  Work  of  Reference  in  Medi- 
cine and  Surgrerj  for  Practitioners 
and  Students.  Prx>duced  under  the  gen- 
eral editorship  of  Chaluers  Watson, 
M.B.,  M.R.C.P.E.  In  i2  volnmes,  to  be 
published  Quarterly.  Large  8vo.  Priče, 
per  volu  me,  $6.00* 

Vol.  I.   Abdomen  to  Bone. 
Vol.  II.  Brachial  Plexus  to  Digestion. 
Vol.  III.  Diphtheria  to  Food. 
Vel.  IV.     Foot  to  Hernia. 
Vol.  V.  \Just  Riiuiy. 

•»•  A  proipectus  of  Ihe  wcirk,  for  which  orders 
can  be  (aken  i>n]y  for  the  coinplete  set,  volumes  to 
be  delivered  quarterl^,  as  ready,  wi11  be  Mnt  to 
any  addreu  upon  apphcation  to  the  publishers. 


ERICHSEN.  On  Concussion  of  the 
Spine,  Nerrons  Shocks,  and  other  Ob- 
scure  Injuries  of  tbe  Nervous  Sy8tem,  in 
their  Clinical  and  Medico-Legal  Aspects. 
By  the  late  Sir  John  Euc  Erichsem, 
M. D.  New  and  Revised  Edition.  Cn>wn 
8vo.  ta-SOf 

FOWLER  and  GODLEE.  The  Dis- 
easei  of  the  Lnns^.  Bv  James  King- 
STON  FowLER,  M.A.,    M.D.,    F.R.C.P.. 

Phjrsician  to  tbe  Middlesez  Hospital  and 
to  the  Brompton  Hospital  for  ConsumptioD, 
etc;  and  Rickman  J.  Godlek,  M. S., 
F.R.C.S.,  FeIlow  and  Professor  of  Clini- 
cal Surgery,  University  CoUege.  London  ; 
Surgeon  to  tbe  Brompton  Hospital  for 
Consumption,  etc.  With  160  Illustrations. 
Svo.    733  pages.  $6.00* 

FRANKLAND.  Micro-Oi^anisms  in 
Water:  tbeir  SlgniGcance,  Identification, 
and  Removal.  Togetber  witb  an  Account 
of  the  BacteriologioU  Metbods  bivolved  in 
their  Investigation.  Specially  designed  for 
tbe  Use  of  those  connected  witb  tbe  Sani- 
tary  Aspects  of  'NVater  Supply.  By  Percy 
Frankland,  Pb.D.,B.Sc.  (Lond.),r.R.S., 
and  Mrs.  Percv  Frankland.  With  2 
Plates  and  38  Illustrations  in  tbe  tezt, 
Deiny  8vo.     544  pages.  $5-00* 


GOODSALL  and  MILES.  Diseases 
of  the  Anus  and  Rectum.  By  D.  H. 
Goodsall,  F.K.CS.,  Seoior  Surgeon  Met- 
ropolitan Hospital,  Senior  Surgeon  (late 
House  Surgeon)  St.  Mark's  Hospital  ;  and 
W.  Ernest  Miles,  F.R.C.S.,  Assistant 
Surgeon  to  the  Cancer  Hospital,  Assistant 
Surgeon  to  the  Gordon  Hospital,  etc.  With 
Illustrations,     In  Two  Parts. 

\Pari  /.  in  the  prčss, 

HALLIBURTON.  \Vorks  by  W.  D. 
Halliburton,  M. D.,  B.Sc.,  M.R.C.P., 
Professor  of  Physiology  at  King's  CoUege, 
London,  etc. ,  etc. 

A  Text-book  of  Chemical  PhTsiologj 
and  Patbologj.  With  104  Illustrations. 
Svo.     894  pages.  •9-7Sl 

The  Essentials  of  Chemical  Phjaiol- 
ogy.  For  tbe  use  of  Students.  With  76 
Illustrations  and  a  Colored  Plate.  Tkird 
Edition.     Svo.  li-SO* 

***  a  small  book  suilable  for  medical  Madentt, 
treatintc   the   subject  tD  the  lame  way  u  Profc 
Schlfer'«  "EisentiaU"  trcBtsof  HiKolosr. 


Publisked  by  Longtnans,  Green,  &  Co. 
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LEUMANN.  Notes  on  Micro-Organ- 
isms  PatboMoic  to  Mul  By  SumoD- 
Captain  B.  H.  S.  Leuhann,  I.  M.  S., 
M,  B.  (London),  etc,  etc.  Crown  Sto, 
boards,  loo  pages.  $i.oo* 


LIVEING.  Works  by  Robert  Livung, 
M.A.  and  M.D.  (Cantab.).  F.R.C.P. 
(Lond.). etc.;  Pbysiciai)  to  the  Department 
for  Diseases  of  tbe  Skin  at  the  Middlesex 
Hospital,  etc. 


Hand-book  on  Diwaaei  of  the  Skin. 
With  espedal  reference  to  DUgnosis  and 
TreatmcoL  Fifth  Editioo,  Revised  and 
EnUrged.     i6mo.     460  pages.  ti.sof 


Notes  on  the  Treatment  of  Skin  Dis- 


eases.   Fifth  Edition.     i8mo. 


'^SJSt 


LONGMORE.  Works  by  Surgeon-Gen. 
eral  Sir  T.  Longhore,  C.B.,  F.R.C.S.. 
Late  Professor  of  Militarv  Sura;ery  in  the 
Armjr  Medical  School ;  Omcerofthe  Legion 
of  Honor,  etc. 


The  lUustrated  Optical  Hanoal ;  or, 
Hand-book  of  Instmctions  for  the 
Guidance    of    Surgfeons    in    Testing 

Snaiitj  and  Range  of  Vision,  and  in 
iatinguishing  and  Dealing  witb  Op> 
tičal  Defects  tn  General.  Illustrated  by 
74  Drawinga  and  Diagnuns  by  Inspector- 
Genenl  Dr.  Macdonaij>,  K.N.,  K.R.S., 
C.B.     8to.     363  pagei.  $4-5of 


Gnnshot  Injuries.  Their  Historj,  Char- 
acteriatic  Features,  Complications.  and  Gen- 
eral Treatment ;  with  Statistics  conceming 
them  as  tber  are  met  with  in  Wirfare. 
Second  Edition,  1&95.  With  78  lllustra- 
tioni.     8vo.     861  pages.  $10.50 


LUFF.  Text-book  of  Forensic  Medi- 
cine and  ToxicoloE7.  By  Arthub  P. 
LuPF,  M. D.,  B.Sc.  Lond.,  Phy9ician  in 
Charge  of  Out-Falicnti  and  Lecturer  on 
Medical  Jurisprudeace  and  Toaicologj  in 
St.  MaT7'8  Flospiul,  etc.  With  numerotu 
Illuitrations.     3  vols.,  croirn  8vo.     $7.50* 


MASTERS  of  medicine,  a  New 
Series  of  Monographs,  Edited  by  Ekmbst 
Hart,  D.C.I-,  late  Editorof  the  "  British 
Medical  Jouroal." 

John  Hnnter,  Man  of  Science  and 
Sargeon  (172S-1793).  By  Stephkn 
Pac«T,  M.A,  F.R.C.S.  With  Portrait 
Crown  8vo.  $1.35 

WUliam  Harrer.  By  D'Arcy  Power, 
F.S.A.,  Surgeon  to  the  Victoria  Hospi- 
tal for  Children,  Chelsea.  With  FOrtnut. 
Crown  Svo.  $1.35 

Sir  James  Vonng  Simpson  and  Chlo- 
roform  (x8l  1-1870).  By  H.  Laing  Gor- 
DON.     With  Portrait.     Crown  Svo.     $1.35 

WiUiam  Stokes,  His  Life  and  Work 
(1804-1878).  By  his  SoqWiluam  Stokes, 
Surgeon-in-Ordinary  to  the  Queen  in  Ire- 
land.  With  Portraits  and  Illustratioos. 
Crown  Svo.  %l.^i 

Sir    Benjamin   CoUins    Brodie.      By 

TiMOTHV  HOLMES.  M.  A.,  F.R.C.S. 
With  Portiait.     Cro«-n  Svo.  $1*35 

Clande  Bernard.  By  Sir  Michabi. 
Foster,  K.C.B.,  M. A.,  M. D..  D.C.L., 
etc.  Professor  of  l'h)-siolo{ry  in  the  Uni- 
versity  of  Cambridge.  \vitb  Portrait. 
Crowa  Svo.  $i.SS 

Hernuum  L.  F.  Von  Helmholts.  By 
John  Grav  M'Kendrick,  M. D.,  LL.D., 
etc.,  Professor  of  Physiology  in  the  Uni- 
versity  of  Gla^pw  and  Felloirof  the  Roral 
College  of  Physicians  of  Edioburgh.  With 
Portrait  in  PKotogravure.     Crown  Svo. 

$1.85 

Tbomas  Sjdenham.  lty  Joski-ii  Fkank 
l'AVNF.,  .M.D..  FeltOH-  and  llarvrian  Li- 
liramn  of  the  Kuval  (.'olleg«  of  Phjsicians  : 
lat<-  I->lli>w  lA  Magdalen  Collcgc,  Oxfurd. 
\Vilh  Phctogravurt;  Portrait.     Črown  %vo. 

$1.25 

Andreas  Vesaljus.  By  C.  Loiis  Tay- 
l.iiK.  [/h  M/  PreSi. 

*^*  Otktr  ptiliimet  in  prrp»r»ti»n. 

MOORE.     Elcmentarjr  Physiolog7.   Ily 

liKNjAMlN  MooRK,  M.A.,  Trufessor  of 
Physiology  in  (hc  Mcdi<:al  Schuol  of  Vale 
Universilv  ;  late  Sharp«.-)-  kt-icinh  Scholar, 
and  A<>si>t;int  Fnifcssor  of  I'hyKio)ogy  al 
Univcniity  CoIIchc  I»ndun.  W'ith  125 
Illuslrations.      ('rown  svo.  $l.3o* 

*«*  '1  hii  btHik  11  inicndtd  fur  bcginncr*  io  ihc  lab- 
jrci,  anil  •■  ■  ArM  book  fur  ihc  unc  ol  uudcnta  uf  bi- 
olog)' mnJ  RieJicioc  in  collcf«  and  univcrsiiir*. 
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MURCHISON.  Works  by  Chakles 
MuRCHisoN,  M. D.,  LL.D.,  F.R.S.,  etc, 
Fellow  of  the  RoTal  College  of  Fhysicians  ; 
late  Ptiysician  and  Lecturer  on  the  Princi- 

Eles  and  Practiceof  Medicine,  St.  Thomas's 
[ospital. 

A  Treatise  on  the  Continued  Fevers  of 
Great  Britain.  Third  Edition.  Edited 
bv  W.  Cayley,  M.D..  F.R.C.P.  With  6 
Colored  Flates  and  Lithographs,  19  Dia- 
grams,  and  30  'Wood-cut  IlTustrations.  Sto. 
753  pagw.  $7-5ot 

Clinical  Lectures  on  Diseases  of  the 
Liver,  Jaundice,  and  Abdomioal 
Dropsj ;  including  the  Croonian  Lectures 
on  Functtonal  Derangements  of  the  Liver, 
delivered  at  the  Royal  College  of  Physicians 
in  1874.  New  Edition.  Revised  by  T. 
LauderBrunton,  M.D.    8vo.    724pages. 

NE WMAN.  Lectures  to  Practitioners 
on  the  Diseases  of  the  Kidnej  amen- 
able  to  Surg:ical  Treatment.  Copiously 
illustrated  by  Cases,  Statistics,  and  Prepara- 
tions.  By  David  Nkwman,  M. D.,  Sur- 
geon  to  th«  Westem  Infirmary  (Out-door 
Department)  ;  Lecturer  on  Pathology  at 
the  Glasgov  Royal  Infiniiary,  etc.  8vo. 
486  pages.  •3-Oot 

ODLING.  ACourseofPracticalChem- 
istrj.  Arranged  for  the  Use  of  Medical 
Students.  By  \Villiam  Odling,  M. A., 
F.R.S.  Fifth  Edition.  With  71  Wood- 
cuts.     Crown  Svo.     274  pages.  92.0ot 

OWEN  (E.).  A  Manual  of  Anatom; 
for  Senior  Students.  By  Edmund 
OwEN,  M.B.,  F.R.C.S.,  Surgeon  to  St. 
Mary's  Hospital,  London,  With  210  II- 
lustrations.     Crown  8vo,     534  pages. 

fo.Sot 

PAGET.  Works  by  the  late  Sir  James 
Paget,  Bart.,  F.R.S.,  D.C.L.  (Oxon.), 
LL.D.  (Cantab.).  etc. 

Lectures  on  Surgical  Pathologj.  De- 
livered at  the  Royal  College  of  Surgeons  of 
England.  Fourth  Edition.  Re-edited  by 
theAuTHORandW.  TURNER,  M.B.  \Vith 
131  Wood-cuts.     8vo.     864  pages.    $7.00! 

Studies  of  Old  Case-Books.  8vo.  180 
pages.  I3.00 

POOLE.     CookeryfortheDiabetic.  By 

W.  H.  and  Mrs.  Poole.  With  Preface 
by  Dr.  Pavv,     r2mo.  $1.00 


PICK.  Sni^er;  :  A  Treatise  for  Stadents 
and  Practitioners.  By  T.  Piceering  Pick, 
Consulting  Surgeon  to  St.  George's  Hos- 
pital ;  Senior  Surgeon  to  the  Victoria 
Hospital  for  Chtldren ;  H.  M.  Inspector 
of  Anatomy  tn  England  and  Wales  ;  Editor 
of  "  Gray's  Anatomy,"  etc.  With  440  lU 
lustrations.     Medtum  8to.     i  196  pages. 

I6.00* 

***  A  prospectus  of  the  work  with  ipecimen 
page*  nuy  be  fiad  od  ■pplicalioii  to  the  pubikhen. 

POORE.  Medical  Jurisprudence-  By 
(iKorce  Vivian  Poore,  M.D,,  Professor 
of  Medical  Jurisprudence  and  Clinical 
Medicine  in  Umvcrsity  College,  London. 
Svo.  \In  tke  Press. 

QUAIN.  Quain's  Elements  of  Anato- 
my.  The  Tenth  Edition.  Edited  by  Ed- 
WARD  Albert  ScHAFER,  F.R. S.,  Professor 
of  Physiology  and  Histotogy  in  Universit; 
College,  London,  and  George  Dancek 
Thane,  Professor  of  Anatomy  in  Univer- 
sity  College,  London.  3  volunes  (9  parts). 
Royal  Svo.  •31.50* 

Parts  sold  separately  as  follows  : 
Vol.  L     Part  I.      Embryology.     By  Pro- 
fessor ScHAFER.     With  300  Engraviogs, 
many  of  which  are  colored.  $3-<x>* 

Vol.  I.  Part  IL  General  Anatomv  or 
HistoIogy.  By  Professor  SchXfer.  With 
nearly  500  Engravings,  niany  of  which  are 
colored.  •4-00* 

Vol.  II.  Part  I.  Osteology,  Arthrology. 
By  Professor  Thane.  With  224  Engrav- 
ings. $3- 50* 
Vol.  II.  Part  II.  Myology,  AngeioIogy. 
By  Professor  Thane.  With  199  Engrav- 
ings. many  of  which  are  colored.       $4.50* 

Vol.  III.  Part  L  Spinal  Cord  and  Brain. 
,By  Professor  Schafer.  With  139  Engrav- 
ings. 

Vol.  III.  Part  II.  The  Nerves.  By  Pro- 
fessor Thane.  With  103  Engravings, 
many  of  which  are  colored.  ts-oo* 

Vol.  III.  Partlll.  OrgansoftheSenses. 
By  Professor  Schafer.  With  178  Engrav- 
ings, $3.00* 

Vol.  III.  Part  IV.  Splanchnology.  By 
Professor  Schafer  and  Johnson  Svhing- 
TON,  M.U,,  Professor  of  Anatomy  in 
Queen's  College,  Belfast.  With  337  En- 
gravings. «.50* 

Appendix.  Superiicial  and  Surgical  Anat- 
omy.  By  Professor  Thane  and  Professor 
RiCKMAN  J.  GODLEE,  M, S.  With  29  En- 
gravings, many  of  which  are  colored. 

$3.00* 


Published  by  Longmans,  Green,  &  Co. 
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SCHENK.  Elements  of  Bacterioloer 
for  Practitionen  and  Študenta.  With 
Especial  Reference  to  Pnictic&l  Meth- 
ods.  By  Dr.  S.  L.  Schenk,  Professor 
ExtnM)rdinary  in  the  Universit)-  of  Vienna. 
Translated  from  the  Gcnnan,  w)th  an  Ap. 
pendU,  by  W.  R.  Dawsos.  B.A..  M. D., 
Uiiiversity  Dublin,  late  University  Travel- 
lin^  Prizenum  in  Medicine.  With  loo  II- 
lustrations,  lome  of  which  are  colored. 
8vo.  ♦j.CM* 


SMITH  <H.  F.).  The  Hand-book  for 
MidwiTes.  Bjr  Henrv  Flv  Smith,  B.A., 
M.B.  (Oxon.),  M.R.C.S.  Second  Edition, 
thoroughty  Kevised.  With  41  Wood-cuu. 
Crowa  8vo.     188  pages.  %^•^i\ 


STEVEN50N.    Woimdt  ia  War.   The 

Mechanism  of  their  1'roduction  and  their 
Treatment.  By  Surgeon-Colonel  \V.  F, 
Stevenson  (Anny  Medicai  Staff).  A. H., 
M.B.,  M.Ch..  Dublin  UniverBity  ;  Profess- 
or  of  Miliury  Surigefy,  Anny  Mcdical 
School,  Netley.  \Vith  86  lUustrations. 
8vo.     434  pages.  $500* 


TAPPEINER.    Introduction  to  Chemi- 
cal Methods  ofClinical  Diapioats.    I)y 

Dr.  il.  Tahpeinkr,  Professorof  Pharma- 
cology  and  Principal  of  the  Pharmacological 
Institute  of  the  University  of  Munich. 
Translated  from  the  Sixth  Cicnnan  Edition, 
with  an  Appendiz  on  Micro  -  Biological 
Methods  of  Diagnosjs,  by  Edmond  J, 
McWecney,  M. A..  M. D.,  ctc,  Profcssor 
of  Patholo^  and  Bactcrioloifv,  C.  U.  Med. 
School  ;  Examiner  Koyal  University  of 
Irelaod,  etc.     CFOwn  Svo.  $1.10* 


TIRARD.    Diphtheria  and  Aatitoxin. 

Bv  Nestor  Tirarii.  M. I).  \joaA.,  Kellow 
of  the  Royal  College  of  Physicians  ;  Fellow 
of  King's  College,  I-ondon  ;  Profcssor  of 
Materia Medica  and  Therapcutics at  Kings 
College  :  Physician  to  King's  College  llos- 
pital ;  and  Senior  Physician  to  the  Evelina 
Ilospital  for  Sick  Children.     Svo.       $3.50 


WAKLEY.  The  Life  and  Times  of 
Thomai  VVaklej.  Foundcr  and  First 
Kditor  of  the  Lamel,  Mcmln-r  of  Parlia- 
nicnt  for  Finshury  and  < -imuicr  for  Wcat 
MiddleMx.  livS.  SontKK  Snunit;!;,  M.B. 
Cantab.,  ftr.    Wilh  2  Piirtr.tiis,    Svu.   $3.25 


WALKER.    Works  by  Jane  H.  Wauci». 
L.R.C.P.,  M. D.,  etc.  etc. 

A  Handbook  for  Mothera :  being  Simple 
Hints  to  \Vomen  on  the  Management  of 
their  Health  during  Pregiiancy  and  Con- 
finement,  together  with  Plato  Direaiona  as 
to  the  Čare  of  Infants.     lamo.  (i.oo 

A  Book  for  Etcft  Womaii. 
Part  I.     The  Management  of  Children  in 
Health  and  Out  of  Health.     i2mo.     351 
pages.  $1.00 

Part  II.  Woman  in  Health  and  oat  of 
Health.     i3mo.     167  pages.  $1.00 

WALLER.      Works    by   Augustus    D. 
Waller,  M.D.,  F.R.S. 

Human  Physiolog7  :  being  the  substance 
of  I^ecturcs  delivered  at  the  St.  Mary's 
Medicai  School  from  1885  to  1890.  Sec- 
ond Edition.  With  304  Figures  in  the 
text,  Bibliograpby,  andindez.  8vo.  Pages 
xvi-*32.  $4.00* 

Everdses  in  Practical  Phjsiologj. 

Part  I.  £lementary  Physiological  Chem- 
istry.  By  AUGUSTUs  D.  Waller  and  W. 
LeciceSvmes.    CfowdSvo.    Paper.  $0.35* 

Part  III.  ]>hysiology  of  the  Nervous  Sys- 
tem,  Klectro  -  Physiology.  Crown  8vo. 
Boards.  $0.90* 

Lectures  on  Phjrsiologj,  First  Series. 
On  Animal  Electricity.     Svo.  $1-50* 


WEICHSELBAUM.  The  Elementi  of 
Pathological  HistolOK7,  witb  Special 
Reference  to  Practical  sTethods.  By  Dr. 
Anton  WeiciisELBAt'M,  Professorof  Path- 
ology  in  the  University  of  Vienna.  Trans- 
Uted  by  \V.  R.  Dawson.  M. D.  (I>ub.). 
Demonstr;itor  of  Pathology  in  the  Royal 
College  of  Surgeons,  Ireland  ;  late  Medicai 
Travelling  ['rizeman  of  Dublin  University, 
ctc,  etc  \Vith  221  lUustrations,  partly 
in  colors,  a  Chromo-lithographic  Plate,  7 
Photographic  Plates,  and  full  indez.  Koya1 
Svo.     Pp.  xvi-456.  87.50* 


WILKS  AND  MOXON.  Lecture«  on 
Patholog^cal  Anatomj.  Ky  Samuel 
\V[i.KS,  M. D.,  K. K. S.,  Consulting  l'hysi- 
cian  to  (juy's  Ilo^pitil,  anil  the  late  Wau 
TEK  Moxi)S,  M. D.,  l-.K.C.l'.,  some  tirne 
Letturcron  I'atliol<iny  :it  i;iiv's  Ifuspitai. 
Svo.  t6.oot 
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WEYSSE.  An  Epitome  of  Humui 
Hiatolo^  for  the  nse  of  Študenti  in 
connection  with  Lectures  and  L&bora.- 
tory  Work.  By  Arthur  W.  Wkysse, 
A.M.,  Pb.D.  Instructor  in  Biology,  Mas- 
sachusetta  Institute  of  Techoology,  Boston, 
8vo.  fi.SO* 

" .  .  .  cxtremely  well  amnfed  and  ■  model  of 
condenaAtion.  It  isiurpriuas  i£at  ali  the  impor- 
tBDt  (acta  c*a  be  meotioiied  In  auch  brief  compua." 
—L.  K  Bakiekr,  The  Johna  Hopkina  Uoapital, 
Bailimore,  Ud. 

"  I  sincerely  believe  it  ia  the  beat  book  for  reci^ 
ing  the  aubject  af ter  bariaK  ahovm  the  mlcroacopic 
alides  and  waU  pictnrea.  For  '  qiiix '  I  have  nenr 
•een  a  more  compleie  and  conciae  workon  the  snb- 
ject.  There  ia  more  of  detail  in  th!a  book  than  ia 
the  grealeal  hiatolog^  I  know  of .  The  atndent  will 
be  convinced  that  it  ta  best  for  him  to  bny  it,  evcn 


if  he  bas  b«d  %  \uwa  aad  mon  enanaive  book  1b 
hia  poaaeaaioa."— L.  Schonbt,  Edectk  UetUcal 
Coll^,  New  Voric  Cilf. 

"I  find  it  weU  put  oigether,  acctmteaaft  rale  io 
thefljitement&  .  .  .  I  I>elicTcitwilIproTCmir 
naeful  aa  &  quii  cotnpend,  eapodallT  in  tbe  raedicftl 
■choola."— J.  S.  KiNbsuv,  Tata  ColiegB,  Hmb. 

WILLIAMS.  Polmonarj  Consnmp- 
tion :  its  Etioloev,  Pathology,  and  Tieat- 
ment.  By  C.  J.  B.  Willlucs,  M. D., 
LL.D.,  F.R.S.,  P^dan-Extnordinai7 
to  Her  Majestv  the  Queen,  and  Chau.xs 
Theodoke  Williams,  Phjnician  to  the 
Hospital  for  Consumption  and  Diseases  of 
the  Chest,  Brompton.  Second  Edition, 
Enlarged  and  Rewritten.  With  4  Cokned 
Plates  and  10  'Wood-cnts.   8*0.  466  pages. 


VETERINARV  SCIENCE,   ETC. 


PITZWYGRAM.  Horsesnnd  Stables. 
By  Major-General  Sir  F.  Fitzwygram, 
Bart.    With  i9pagesof  Illustrations.    Svo. 
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HILES.  The  Hor8e's  Foot  and  How 
to  Keep  it  Sound.  BvWilliam  Miles. 
Author  of  "A  Plaln  Treatise  on  Horse- 
Shoeing,"  etc.  Tenth  Edition.  With  an 
^>pendix  on  Shoeing  in  General  and 
Hunters  in  Particular.  With  la  Plates. 
Royal  Svo.  $4-5ot 

UORTON.  A  Manua)  of  Pharmacy  for 
the  Študent  of  Veterinarj  Medicine. 
By  \V.  J.  T.  MoRTON.  Eighth  Edition. 
ramo.     576  pages.  %%yA 

PERCIVALL.     \Vorks  by  \Viu.iam  Per- 

CIVALL,  M.R.C.S. 

Hippopathologj.  A  Systeniatic  Treatise 
on  the  Disorders  and  I.ameness  of  the 
Horse,  with  their  most  approved  Methods 
of  Cure,  Embracing  the  Doctrine  of  the 
Esglish  and  Frcnch  Veterinaiy  Schools, 
with  Illustrative  Wood-cuts  and  Colored 
Lithograph  Plates,  etc.     Svo,  boards. 

Vol.  I.     Inflammation.  S3-75t 

Vol.  II.     1'art  I.  \putofPrint. 

Vol.  II.     Part  II.     The  Diseases  of  the 

Digestive  Organs  of  tbe  Horse.      $4>25t 

Vol,  III.      Disorders  of  the  Horse.     5. cof 

Vol.  IV.     Lameoess  of  the  Horse. 

Part  I.  7.50! 

Part  II.  6.5ot 


Glandera  and  Farcj  in  the  Horse,  beiiv 
a  portioB  of  Vol.  III.  of  the  Hippopathol- 
ogy.     8td,  boards.  %'i'<*A 

The  Anatomj  of  the  Hone.  Embrac- 
ing the  Structure  of  the  Foot.     8vo,  doth. 

TwelTe  Lectures  on  the  Porm  and 
Action  of  the  Horse,  with  8  Engraviogs 
on  Steel.  l3*7St 

SCHREINER.  The  Angora  Goat  (pnb- 
lished  under  the  auspices  of  the  South  Af- 
ričan Angora  Goat  Breeders'  Association), 
and  a  paper  on  the  Ostrich  (reprinted  from 
the  Zobhgist  for  March,  1897).  By  S.  C. 
Ckonwkigi(t  SciiREiNER.  Witb  lUustra* 
tions.     Svo.  $3.00 

STEEL.  Works  by  J.  H.  Steel. 
F.R.C.V.S.  A  Treatise  on  the  Dis- 
eases of  the  Ox :  being  a  Mannai  of 
hovine  Pathology.  Especially  adapted  for 
the  use  of  Veterinary  Practitloners  and 
Students.  With  2  Plates  and  117  Wood- 
cuts.    8vo.  $6.00 

A  Treatise  on  Diseases  of  the  Sheep ; 
being  a  Manuat  of  Ovise  Pathology  for  the 
Use  of  Vetennary  PractitiMien  and  Stu- 
dents. lUustrated  with  a  Colored  Plate  and 
99  Woodcut$.     Svo.     378  pages.      $4.Sot 

"  STONEHENGE."  The  Doc  1« 
Health  and  Ditease.  By  "Stonk- 
HENGE."  'VVith  78  >Vood-engrav1ngs. 
Square  crown  Svo.     450  pages.  $3<S0 

VOUATT.  Worlcs  by  William  Vouatt. 
The  Horse.  Revised  and  Enlarged  t^  W. 
Watson.  M.R.C.V.S.  Wood-cut».  8to. 
597  pages.  ta.15 

TheDog.  RevisedandEnUiged.  Wood- 
cuts.     Svo.     270  pages.  %i.oo 


Pubiishid  by  LongfMams,  Green^  &  Co. 


SANITARV  ENGINEERING 

A   Practical   Treattse   on   the  CoUection,  Removal   and   Final 

Disposal  of  Scwag:e  and  the  Design  and  Construction 

of  Works  of  Drainage  and  Sewerage 

With  M.  Spedal  Chapter  on  the  Dispotal  of  House  Refuie  and  Sew«gre  SludM,  and 

NumeroDi  HjdrauUc  Table«,  Formut«  and  Memoranda,  including^  an  Evien- 

sire  Seiiei  of  Tablet  of  Vetocitj  and  Dischar^  of  Pipes  and  Sewers, 

apeciall7  compnted  bj  Gan^illet  and   Kutters   Formula 

By  Colonel   E.  C.  S.  MOORE,  R.E. 

Author  of  "  Sanitarj  Engineering- Notes,"  etc.    Formerlr  Instrnctor  in  Ettimating; 
and  Construction  at  the  school  of  Militarj  Enffneering,  Chatham. 

Large  Sto,  with  534  lUustrations  and  70  Large  Kolding  Plates.     Pp,  xxvu-69i,  $to.oa  Mf/. 

Sumnuuv  of  Contents  :  Iatnxluction.  Chapter  I. — Collection  and  Removal.  11,  Sewcr. 
age.  III.  The  Flow  of  Liquj(]  in  Pipes  and  Open  Channels.  IV.  Ity(lr»ulic  Memnnnda-- 
HydrBulic  Tables.  V.  Application  of  FormuUe  of  Durcv  and  Kazin,  and  alM)  of  (iaiiKtiiHct 
and  Kutter,  VI.  Construction  and  Materials.  VII.  Ventilation.  VIII.  Trap«.  IX.  Apjta- 
ratus,  Latrines  and  W.  C. 's.  X.  Apparatus  (continued),  Urinals,  I,Avatory  Kittings,  i-tc. 
XI.  Surface  Water  Collection.  XII.  Subsoil  Drainage.  XIII.  Sanitary  Notes.  XIV. 
Sewage  Disposal.     XV.  Disposal  of  Sludge  and  House  Kefuse. 

The  following  are  some  of  the  Icading  features  of  this  important  wnrk  : 

a.   The  entirely  new  and  extended  series  of  tables  of  vclocity  and  dischargc  nf  cimilar  and 

e]^-shape  seweni,  etc.     This  is  the  iirat  published  scries  of  such  tables,  Ik-ised  upon 

Kutter't  formula  and  they  have  been  specially  calculate<l  for  the  work, 
fi,  The  full  manner  in  vhich  ali  sections  of  the  subject  are  illustrated,  Imth  I>y  UlhdKmphic 

plates  and  smaller  illustrations  in  the  text. 
1-.    The  special  descriptions,  with  illustrations  of  important  works  nt  ScH-eni^c  and  SrwaKi' 

Disposal  and  the  valuable  infornution  on  the  Disposal  and  Dvstniclion  of  House 

Refuse  and  Sludge. 
(/.  The  important  Information  on  the  fIow  of  water  in  Pipes  and  Open  Chaniivls, 
<'.    The  extensire  series  of  Hydraullc  and  other  Tables  beyond  thosc  just  mcntioned. 

Considering  the  (jTave  importance  of  Sanitary  Kngincerinf;,  it  is  retnarkalik-  thal  no  iMNik 
dcalin^r  with  the  subject  in  a  thorough  and  comprchensive  manner  has  hilherto  li^en  publishcil. 

In  the  preparation  of  the  work  Čulonel  Moore  has  availcd  hiniself  of  vahiablr  iiifoniuition 
furnishrd  by  Ic.idin);  spccialiNts  in  particular  branches  of  the  subject,  ime  nf  whrtm  is  tlii-  Lite 
Colonel  \Varini;,  whusc  w'>rk  in  the  disposal  of  sewaj(e  and  garbaffe  is  des(.Til>cd  at  Icn^tli. 

OPINIONS  OF   THE   PRESS. 

"  No  eii|uieer  can  affurd  to  be  wtttiout  a  a>py  of  ihii  comprcheiiiuve  manual  of  ianitary  en|ine«nnK.     .     .     . 

"  The Imok  ii  .  ,  .  full  aml  compUtc cpitomF  of  ihe  ItlcM  pr;iLlicc  in  tMiut*ry  ensineerinu  ;  ■  hIjim r  ai  ihc 
IJMof  auihorilie*  (|uotC(t  il  ihe  cummenc-cincnl  iif  (hc  work  »ill  kliuv  >iuw  ihorouch  aniThDiiv  ]m  m  •ukinit  (.'■■l<>nel 
Moor«  ha«  been.     .     .     .     A»  a  booh  of  referenc«  il  ii  limplv  indJapcnMUe."— n^  /'uMit  Hf»llk  hlMgimttr. 

**  Pe«F  (tcpartmenu  of  applicd  icience  can  khow  grcater  vr  more  diinit*ru<iit  erruT*  ihaa  ar«  r-  tc^ilnl  in  ilic 
hiMory  of  MniUliua,  bul  a  volume  lika  l)i»  ibuw>  ihe  immcniK  pru^rcsi  which  hai  b«ni  nude,  aml  IcjiI*  ii>  ui 
think  thal  al  Ual  are  are  on  fim  frotind  ...  a  Kreat  lx>ok,  involviDf  almn«t  iniinitc  laljdr  nn  ilit  |>.<ir  'il  ihc 
aulhor,  aad  cma  b«  recnaeiided  aa  unduuliteilly  tt>c  ilandard  vork  on  ihe  Hibjnt.  ...  'I  hr  t>|<r  ■■  cn- 
cclleni,  ih«  miipnau  reinarkaUy  %em,  ihe  itlutlraimni  in  the  teai  nuMI  clearly  draati  and  rciirdiliirril.  .inil  l)ie 
fi>Mi>i|[  plalnaic  modela  of  whal  Nicb  pUiea  ou||hi  lo  be."—  ikt  Hmildrr. 

"  Il  il  the  oaljr  book  ycl  rec«i»«d  by   Th*   Kmgim»triH%   Rtc^rd  which  pre«cnl«  a  k<x>(I  •k"  ri|i|Hin  -i  ilie 

vanoua  Uotoncal  tr»lnn*  of  aeoaf«  diapotaJ  DnwBllractin^  aomuch  allenticni.     Iiconiain«  x  lai|[p i)>rr  nI  nrw 

hjrilraulic  taUea  ol  undoubttd  vaJue  a*  time  and  Ulior-kaving  atda  in  ctHn^iiaiion«.  Ii«  ilhiMrjIemii  i>(  sriter  ile- 
UiiU  ara  niimeruiii  and  wcll  cboscn.  The  tnlijeci  'if  (li«{ioadl  ia  geitaral  l*  tre^iled  in  ;tn  inlelctlmi:  injiiiiiT.  and 
ih«  infarmation  on  llrilinh  a^aKini  of  refuac  crcmaiiim  ii  will  bc  difficult  I"  »nii-e  rlvmrhrre  m  mj  i>invenwii|  a 
fiirm.     ,     .  The  triok  i<  «ery  food  froni  bcginniDK  u  cnd,  and  wi.|  h«  a  valtulile  d<|iliiii>n  to  ilie  l|lirjry  -if  any 

one  ivha  wi«hrik  m  leam  ihe  general  dicorr  and  practic«  of  w>  miKh  iif  Mniury  cngfinrvririg  iiraitHr  in  lireai 
)lnt4in  K\  i«cfnl>rared  in  iu  acopc.  'Ihc  di*cii««ion of  varioua  ihcorie«  »f  the  flov  m  sever«,  and  ilir  (alilrs  lo 
a^^itl  in  ■|i|iIyinR  lliem,  i«  a  Cunirc  vhich  ia  akme  w«rU>  Ihe  |irice  o(  ihe  volutnc." 

~l:ngiHttrin§  Ktreril,  N«*  Vwk. 

Longmani,  Green,  &  Co.,  91  and  93  Fifth  Ave.,  New  Vorlc. 
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A  Dictionaryof  Applied  Chemistry 

BV  » 

T.  E.  THORPE,  B.Sc.  (ViCT.),  Ph.D.,  D.Sc.  (Dubl.),  F.R.S. 

PHOFKMOR   OP    CHKMISTRV    IN  THK    ttOVAL   COLLRCE   OP   »CIKNCE,    LOMDON. 

ASSISTED  BV  EMINENT  CONTRIBUTORS. 


PUBLISHED    IN    THREE    VOLUMES. 

Vol.  I.  (A— DY.)     \Vith  236  Illustrations.     Pp.  724,  8vo $15.00 

Vol.  II.  {E — NU.)    With  240  Illustrations.     Pp.  722,  8vo 15.00 

Vol.  III.  (O— Z.)     With  352  Illustrations.     Pp.  1,066,  8vo 20.00 

ADVERTISEMENT. 


Thi«  Wark  is  ct(entially  a  Dictionftry  of  Oiemi$iry  in  iii  Appliddoni  to  ihe  Aru  and  Manubctur« ;  hencc 
■t  deal«  but  sparinglv  with  the  purely  tcienlific  atpecu  of  Chcniistry,  unle»  theic  hmve  mhdc  direct  and  immediaK 
bearing  upan  ihe  buunesi  of  ihe  technolocini.  For  aH  luch  matten  reference  ii  madc  to  the  New  Edition  ol 
"  Watt'f  Diciionary  of  CheRiiktry,**  by  Dr.  Forsler  Morley  and  Mr.  Paltison  Muir,  to  mrhich,  indced,  the  prescnt 
Work  inay  be  aaid  to  be  complcmentaTy.  In  order  to  facilitate  »uch  reference  the  k*""^  pl*"  *»<!  method  of 
STrangement  ot  the  two  Dictionariet  are  similar,  and  the  nomendalure  and  notatioD  adopted  are  practical1y 
identical.  It  lias,  however,  not  been  thouglit  desirable,  even  if  it  had  beea  found  poitible,  to  make  um  of  the  tame 
elaborate  syMeni  of  abbrevjaiion  and  contracted  cxpres!iion  ■*.%  ihal  eraployed  in  the  ooropaaioi)  Work,  in  which  ihe 
variciy  and  complexity  of  the  lubject-niatter  are  neccsMrily  much  f;reater. 

Although  the  two  Worki  are,  in  a  broad  seneral  Knse,  complementary,  it  is  practical]y  impoiaible  to  avoid  a 
certain  amount  of  overlapping,  and  therefore  a  certain  degree  of  independence.  Hence  in  the  pretent  Wark  the 
Chemical  hiitory  of  a  product  of  technical  importance,  so  far  as  it  ii  known,  ha«  ofien  been  completed,  although  iti 
derivativcf^  have,  at  pre»cnt.  110  applicacions  in  ihc  Arts.  Moreover,  tuch  subjecti  as  the  ArHOSfHHRB,  Watbh. 
Kbrmrntatiok,  the  CnKMiiCTNv  i>f  thr  Hvdkocahhons,  the  Vhgrto-Alkai.oiu.s,  Glucueiurs  etc.,  etc.,  ali  of 
which  are  denlt  wilh  in  the  othcr  Work,  find  alio  a  pluce  in  ihiK  I)icUonary  by  rcason  of  theu-  relations  to  Tcch- 
noloKV  or  to  Medicine  and  Sanitalion.  In  ali  caKS.  )iowever.  these  subjects  are  treated  froni  the  stand-point  o( 
praciical  appljcalion. 

The  Ediior  haii  been  fununate  in  securing  the  cosiperatioii  of  a  largc  niimber  of  gentlemea,  not  only  in  the 
United  Kingdom,  faui  also  m  America,  (•crm;(ny,  Switzcr1and,  Russia,  and  France,  at  contribulori  on  Kubjectt 
with  which  they  are  <ipecially  qualifie(l  to  ileal.  A  lisi  of  these,  with  the  titlcs  of  iheir  contribuuons,  is  prefiied  to 
each  volume.  1'hcir  nanies  and  ilanding  are  a  Miflicient  guarantee  that  no  pains  have  been  spared  to  make  the 
Work  a  bithful  record  of  ihc  presciit  condiiinn  of  Chemi!itry  in  ils  relations  to  the  Arts  and  Manufacturei.  Special 
attention  hai  been  paid  to  the  bibtiography  uf  the  subjecti,  and  in  certain  cates  to  the  compilation  of  trustWDrthy 
patent- lih  ts.  

SOME   OPINIONS  OF   THE  PRESS. 

"  .Should  be  in  the  liands  of  everv  manufaclurer  »ho  "  The  completion  of  this  imporiant  work  placcs  at  the 

viihes  to  be  ucIl  pnsted  in  the  subjects  with  which  he  tcrvice  of  maniifaccnrers  and  others  a  complete  encyclo- 

has  to  do." — Irftn  iiiiii  Sfi-i-l  Tr.uifs  fournat.  padia  treating  <if  industrial  operation«  which  in  any- 

-The  list  of  the  nam«  ofconlribi.lors  a.ut  ihe  selec-  ^^rjnvolve  a  knowledge  of  chemi.try,  and  it  «.nnot 

.ion  of  their   ...bj«.*  i-isp[res  conli<k..c<   at  once."-  f*'"  ?>  I-rove  a  valuable  soorce  of  mformat.onfbr  dl  who 

Jo»r«..!  o/  S.>,i.-ly  o/  cL,.n.„U,uiu.t,y.  are  intcreMcd  „.  the  product.ve  arts.          .     .     We  feel 

■'■'■'  conndeni  that  those  who  may  deiiire  to  keep  abreast  of 

"Will  be  iiniver!ially  apprccinted   by  technical  and  ihc  progrcss  made  in  chemical  Industries,  and  to  pos- 

manubciuring  chemists.     .     ,     .     Hr.   Thurpe^s  tireal  sess   a   imstvorlhv   soiirce   of 'information   conceming 

work  carries  with  il  it»  own  emphalic  rccnm menda tion.  modem  chemical  nrts  and  oper^tionK,  cannol   do  bet- 
It  mu^t  prove  most  valiialile,  nol  mert-lv  to  chemist«  and 
chemical  maniifactiircrs,  biit  ti>  ali  merohanis  wha  have 


ter  Ihan  provide  themKives  with  a  copy  of  Professor 
l'horpe*s   admirable   '  T)!ctionary   uf  Applied   Chemis- 
to  dt-al  with  chemical  products." — Chemical  Snvs.  try.'  "  —PliarmacenHcal  Journal. 


A  Prospectus  of  the  -a/ork  luit/i  Specimcn  Pages  may  be  had.  posifree,  of  the  Publishers. 

Longmans,  Green,  &  Co.,  91  and  93  Fifth  Ave.,  New  York. 
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